J) 



® 



Eur putsches Pat ntamt 
European Patent Office 
Offic uropeen des brevets 





@ Publication number: 0 278 621 B1 



EUROPEAN PATENT SPECIFICATION 



(45) Date of publication of patent specification : 
12.06.91 Bulletin 91724 



(§) Int CI. 5 : C07C 271/08, C07C 333/04, 
A61K 31/27 



(g) Application number : 88300596.9 



Date of filing : 26.01.88 



(g) Substituted amine derivatives, their production and use. 



(30) Priority : 06.02.87 JP 26816/87 
18.12.87 JP 322510/87 
25.12.87 JP 331568/87 



(33) Date of publication of application : 
17.08.88 Bulletin 88/33 



(45) Publication of the grant of the patent : 
12.06.91 Bulletin 91/24 



(S3) Designated Contracting States : 

AT BE CH DE ES FR GB GR IT U LU NL SE 



(si) References cited : 
CH-A- 361 567 
DE-C- 949 947 



CD 

CO 
CM 

o 

Q. 

LU 



Proprietor: TAKEDA CHEMICAL INDUSTRIES, 
LTD. 

3-6, Doshomachi 2-chome Chuo-ku 
Osaka (JP) 



Inventor: Tsushima, Susumu 
1-705, 3 Momoyamadai 4-chome 
Suita Osaka 565 (JP) 
Inventor: Takatani, Muneo 
6 Tanlguchisono-machl Ukyo-ku 
Kyoto 616 (JP) 
Inventor : Hirata, Minoru 
26-13, Fushlodal 1-chome 
Ikeda Osaka 563 (JP) 



(74) Representative : Lewln, John Harvey et al 
ELWNGTON AND FIFE Beacon House 113 
Kingsway 

London WC2B 6PP (GB) 



Note : Within nine months from th publication of the mention of the grant of th European patent, any 
person may glv notice to the European Patent Office of opposition to th European patent granted. 
Notice of opposition shall be filed in a written reasoned statement It shall not be deemed to have been 
filed untfl the opposition fee has been paid (Art 99(1) European patent convention). 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP0278 621B1 

Description 

Industrial Field of Utilization 

5 This Invention relates to substituted amine derivatives useful as medicines. More specifically, the present 
Invention relates to compounds represented by the formula : 



(I) 



20 [wherein R 1 and R 2 each stand for an acyclic hydrocarbon residue or an alicyclfc hydrocarbon residue ; R 3 and 
R* each stand for hydrogen or a hydrocarbon residue which may contain hetero-atom(s) ; A stands for a carbon 
chain having two or more carbon atoms which may contain ether linkage (-O-) or sulfide linkage (-S-) which 
may be substituted, and which may perse form a ring ; X 1 and X 2 each stand for oxygen atom or sulfur atom; 
and Y stands for amino group or an organic residue bonded through nitrogen atom, which may form a ring by 

25 combining with a carbon atom constituting A ; and their salts. 

Prior Art 

Arrhythmia is one of the diseases often observed especially in persons of advanced age, and, in serious 
30 conditions, it involves peril of life. Recently, coronary heart diseases have rapidly increased, and, therefore, 
counter-measures against fatal arrhythmia due to these diseases have come to be a matter of grave concern. 

Problems that the Invention Is to solve 

35 As therapeutic agents of arrhythmia, a variety of pharmaceuticals have been developed and used clinically 
(e.g. disopyramide). Since, however, causes of cardiac arrhythmias are so complicated, anti-arrhythmic agents, 
which are effective against relatively more types of arrhythmias and are less in undesirable side-effects, have 
been sought for, because conventional anti-arrhythmic agents are different in effectiveness depending on 
symptoms. 

40 

Means of Solving the Problems 

The present Invention is to provide the compounds of the above-mentioned formula (I) and their salts useful 
as anti-arrhythmic agents. 

4$ As the acyclic hydrocarbon residue represented by the above-mentioned formula (I), for example, straight- 
chain or branched saturated hydrocarbon residues (alkyl) and straight-chain or branched unsaturated hydrocar- 
bon residues (alkenyl, alkynyl) are mentioned. As the saturated hydrocarbon residue, for example, groups 
having about 1 to 18 carbon atoms, such as methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyi, n-octyf, rvdecyl, 
n-dodecyl, n-hexadecyi, rvheptadecyl, rv-octadecyl, Iso-propyl, iso-butyl, iso-pentyl, iso-hexyi, sec-butyl, tert- 

so butyl, tert-pentyl and neo-pentyl are mentioned. As the unsaturated hydrocarbon residue, for example, groups 
having about 2 to 18 carbon atoms, such as vinyl, allyl, iso-propenyl, 1-propenyl, 2-butenyl, phytyl, B-hep- 
tadecenyl, 8,11-octadecadienyl, ethynyl and heptadecan-8-ynyl are mentioned. Among these groups men- 
tioned above, lower alkyl groups having about 1 to 5 carbon atoms are preferable. 

As the alicycllc hydrocarbon residue represented by R 1 or R 2 , there are mentioned, for example, cycloalkyl 

55 groups having about 3 to 8 carbon atoms, such as cyclopropyl, cycl butyl, cycl pentyf.cyc! hexyl, cycloheptyl 
and cyclooctyl, cydoalkenyi groups having about 5 to 8 carbon atoms and containing one or two double bonds, 
such as 2-cyclopenten-1-yl, 2,4-cyclopentadien-1-yl, 2-cyclohexen-1-yl and 2,4-cyclohexadien-1-yl, and fused 
allcydic hydrocarbon residues having about 9 to 11 carbon atoms, such as 1-lndanyl, 2-lndanyl, 1,2,3,4-tet- 
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R -NHC-OCHCH 2 
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rahydro-1-naphthyl and 1,2,3,44etrahydro-2-naphthyl. 

The alicycllc hydrocarbon residue represented by R 1 or R 2 may have one or more (prof rablyn t more than 
3) substituents. Examples of the substituents include a lower (C^) alkyl group such as methyl, ethyl, n-propyl, 
iso-propyl, n-butyi or ivp ntyl ;ahalogenogroupsuchasfiuoro t bromoorchloro ;ahalogeno-lower(Ci4)alkyl 
group such as trifluoromethyl ; amino group ; an N-flower (C^*) alkyl] amino group such as Nnnriethylamino ; 
an N,N-di Power (C,^) alkyl] amino group such as N ( N-dimethylamino ; nitro group ; hydroxy group ; a lower 
(Ct.fi) alkanoyl group such as formyl, acetyl or proplonyl ; and a lower (C^ alkoxy group such as methoxy or 
ethoxy. 

As R 1 and R 2 , lower (C^ alkyl groups are preferable. R 1 and R 2 may be groups of the same or different- 
species, more preferably both being the same species. * 

Examples of the hydrocarbon residue optionally containing hetero-atom(s), represented by R? or R* 
Include an acyclic hydrocarbon residue, a cyclic hydrocarbon residue and a cyclic hydrocarbon residue con- 
taining hetero atom(s). All of these groups may have one or more (preferably not more than 3) substituents. 

As the acyclic hydrocarbon residue, for example, a straight-chain or branched saturated hydrocarbon resi- 
due (alkyl) and a straight-chain or branched unsaturated hydrocarbon residue (alkenyl, alkynyi) are mentioned. 
As the saturated hydrocarbon residue, for example, groups having about 1 to 1 8 carbon atoms, such as methyl, 
ethyl, n-propyl, n-butyi, n-pentyl, n-hexyl, n-octyl, n-decyl, n-dodecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, 
iso-propyl, Isobutyl, iso-pentyl, feo-hexyl, sec-butyl, tert-butyl, tert-pentyl and neo-pentyt are mentioned. As the 
unsaturated hydrocarbon residue, for example, groups having about 2 to 18 carbon atoms, such as vinyl, allyl, 
iso-propenyl, 1-propenyl, 2-butenyl, phytyl, 8-heptadecenyi, 8,11-octadecadienyl, ethynyi and heptadecan-8- 
ynyl are mentioned. Among these groups mentioned above, lower alkyl groups, alkenyl groups and alkynyi 
groups having about 1 to 5 carbon atoms are preferable, and lower.(d^) alkyl groups are more preferable. 

As the cyclic hydrocarbon residue, there are mentioned, for example, groups such as a monocyclic satu- 
rated hydrocarbon residue, a monocyclic unsaturated hydrocarbon residue, an aromatic monocyclic hydrocar- 
bon residue, a condensed polycycllc hydrocarbon residue, and a bridged hydrocarbon residue. 

As the monocyclic saturated hydrocarbon residue, for example, cycioalkyl groups having about 3 to 8 car- 
bon atoms, such as cyclopropyl, cyclobutyi, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl are mentioned. 
As the monocyclic unsaturated hydrocarbon residue, for example, cycloalkenyi groups having about 5 to 8 car- 
bon atoms and containing one or two double bonds, such as 2-cycIopenten-1-yl, Z4-cycIopentadien-1-yl, 2- 
cyclohexen-1-yl and 2,4-cyclohexadien-1-yl are mentioned. As the aromatic monocyclic hydrocarbon residue, 
for example, phenyl group is mentioned. As the condensed pdycyclic hydrocarbon residue, there are men- 
tioned, for example, bicyclic or tricyclic aromatic hydrocarbon residues such as naphthyl and phenanthrenyl, 
partially or completely hydrogenated bicyclic or tricyclic aromatic hydrocarbon residues such as 1,2-dihyd- 
ronaphthyl, 1 ,4-dihydronaphthyl and perhydroanthracenyi, groups constituted by condensation of a moncyclic 
or bicyclic aromatic group with a monocyclic saturated or unsaturated hydrocarbon, such as indenyl, indanyl 
and acenaphthenyl. As the bridged hydrocarbon residue, for example, bl- or tri-cycllc groups such as bicyclo 
[1.1.0] butanyi, bicyclo [3.2.1] octyl, norbomyl and adamantyl are mentioned. 

As the cyclic hydrocarbon residue containing hetero-atom(s), there are mentioned, for example, monocyclic 
or bicyclic heterocyclic groups containing 1 or 2 hetero-atoms such as nitrogen atom, oxygen atom and sulfur 
atom. Practical examples Include oxetanyl, thietanyl, azetidinyl, thenyl, furyl, 2H-pyrrolyl l pyrrolyi, tetrahyd- 
rofuryl, tetrahydrothienyJ, pyrrolidinyl, pyranyl, oxanyl, thianyl, pyridyl, piperidinyi, oxepanyl, thiepanyl, azepinyl, 
dioxanyl, dithlanyl, piperazinyl, morpholinyl, perhydrothlazinyl, oxathianyl, pyrazolyl, thlazoiyl, feothlazolyi, 
oxazolyl, teooxazolyl, pyrazinyl, pyrimidinyi, pyridazlnyl, imidazolyl, Imidazoline, benzofuranyl, isoben- 
zofuranyl, indolyl, isolndolyi, 3H-indolyl, 1H-indazolyl, chromenyl, isochromenyl, chromanyl, Isochromanyl, 
quinoilnyl, Isoqulnolinyl, 1-thianaphthyl, 2-thianaphthyl, 3 t 4-dlhydro-2H-1-thlanaphthyl, 3,4-dihydro-1H-2-thia- 
naphthyl, 1,2,3,4-tetrahydroquinolyl, 1,2,3,4-tetrahydralsoquinolyl, indoiinyl, Isoindolinyl, quinoxallnyl, 
quinazolinyi and cinnolinyl. 

The above-mentioned acyclic hydrocarbon residue may have one or more (preferably not more than 3) sub- 
stituents, and, as the substituents, for example, cyclic hydrocarbon residues optionally containing hetero- 
atom(s) are mentioned. As the cyclic hydro carbon residues optionally containing hetero-atom(s), there are 
mentioned, for example, the same type of groups as the above-mentioned cyclic hydrocarbon residues 
optionally containing hetero-atom(s). 

The cyclic hydrocarbon residue optionally containing hetero-atom(s) and the cyclic hydrocarbon residue 
optionally containing h tero-atom(s) as the substituent to the acyclic hydrocarbon residue may have one or 
more (preferably not more than 3) substituents. Exampl softhesubstitu nts include a I w r(C^d alkyl group 
such as methyl, ethyl, n-propyl, iso-propyl, n-butyi or n-pentyl ; a hal g no group such as fluoro, bromo or 
chloro ; a halogeno-lower (C^) alkyl group such as trifluoromethyl ; amino group ; an N-[lower (C^) alkyl] 
amino group such as N-methylamino ; an N,N-dl [lower (C^ alkyl] amino group such as N.N-dimethyiamino; 
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nitro group ; hydroxy group ; a lower (C^g) alkanoyl group such as formyi, acetyl orpropionyl ; and a lower (C^ 
alkoxy group such as methoxy or ethoxy. 

R 3 or R* is preferably hydrog n or a lower (C^ aikyi group. 

R 3 and R 4 may b groups of the same or different species,, preferably being of the same species, and more 
s preferably both being hydrogen. 

Examples of the carbon chain having two or more carbon atoms shown by A include alkylene groups having 
two or more (preferably not more than 12) carbon atoms, alkenylene groups having two or more (preferably 
not more than 12) carbon atoms, and alkynylene groups having two or more (preferably not more than 12) car- 
bon atoms. Ail of these groups may have one or more (preferably not more than 3) substituents. Examples of 
10 these substituents include a lower (C w ) alkyi group such as methyl, ethyl, n-propyl or Iso-propyl ; a lower (C^) 
alkenyl group such as vinyl, ally! or 2-propenyl ; a lower (C») alkynyl group such as ethynyl or 2-propinyl ; a 
divalent group derived from a lower (C^) alkane, such as ethytidene or isopropylidene ; oxo group ; nttro group; 
hydroxy group ; a lower (C^) alkoxycarbonyl group such as methoxy carbonyl or ethoxycarbonyl ; amino group ; 
an N-Power (C^) alkyl] carbamoyloxy group such as N-methytcarbamoyloxy ; an N,N-di [lower (C^) alkyf] car- 
ts bamoyioxy group such as N,N-dimethyf carbamoytoxy ; a halogeno group such as fluoro or bromo ; a lower (C^ 
5 ) alkoxy group such as methoxy or ethoxy ; a (Cs_e) cycloalkyl group such as cyclopentyl or cyclohexyl ; an 
aromatic monocyclic, bicyclic or tricyclic hydrocarbon residue such as phenyl, naphthyl or phenanthrenyl ; a 
lower (C^) alkyl group which is substituted by an aromatic monocyclic, bicyclic or tricyclic hydrocarbon residue 
such as phenyl, naphthyl or phenanthrenyl ; and a cyclic hydrocarbon residue containing hetero-atom(s). 
20 As the cyclic hydrocarbon residue containing hetero-atom(s), there may be mentioned the same type of 
groups as the above-mentioned cyclic hydrocarbon residues containing hetero-atom(s) represented by R 3 or 
RV 

The above-mentioned aromatic monocyclic bicyclic or tricyclic hydrocarbon residue, the lower (C^ alkyl 
group which is substituted by an aromatic monocyclic, bicyclic or tricyclic hydrocarbon residue and the cyclic 

25 hydrocarbon residue containing hetero-atom(s) each may have one or more (preferably not more than 3) sub- 
stituents. Examples of the substituents include a lower (C^) alkyl group such as methyl, ethyl, n-propyl, iso- 
propyl, n-butyi or n-pentyl ; a halogeno group such as fluoro, bromo or chloro ; a halogeno-lower (C^) alkyl 
group such as trifluoromethyl ; amino group ; an N-[lower (C^) alkyl] amino group such as N-methytamino ; 
an N,N-di power (C^) alkyl] amino group such as N,N-dimethylamino ; nitro group ; hydroxy group ; a lower 

30 (C t ^) alkanoyl group such as formyi, acetyl or propionyl ; and a lower (C^ alkoxy group such as methoxy or 
ethoxy. 

Examples of the carbon chain containing ether linkage or sulfide linkage, represented by A, include groups 
shown by the formulae, -A'-X^A*- ; -A'-XM^X'-A 3 - ; and -Ai-X^A^-A^-X^A*- [X 3 , X* and X« each stand 
for-0-or-S(0)n-(n denotes 0, 1 or 2), respectively ; A 1 , A 2 , A 3 and A 4 each stand for an alkylene group having 

35 two or more (preferably not more than 12) carbon atoms, an alkenylene group having two or more (preferably 
not more than 12) carbon atoms oran alkynylene group having two or more (preferably not more than 12) carbon 
atoms, or a ring, and all of these groups may have one or more (preferably not more thari 3) substituents]. As 
the alkylene groups, alkenylene groups or alkynylene groups represented by A 1 , A 2 , A 3 or A 4 , there are men- 
tioned the same type of groups as the alkylene groups, alkenylene groups or alkynylene groups represented 

40 by A. Examples of the substituents, which A 1 , A 2 A 3 or A 4 may have, are the same type of groups as those 
* mentioned above in respect of A, such as a lower (C t _s) alkyl group, a lower (C») alkenyl group, a lower (C^) 
alkynyl group, a di-valent group derived from a lower (C w ) alkane, oxo group, nitro group, hydroxy group, a 
lower (C,^) alkoxycarbonyl group, amino group, an N-power (C^ alkyl] carbamoyloxy group, an N,N-di power 
(C^g) aikyi] carbamoyloxy group, a halogeno group, a lower (C^ alkoxy group, a (63^) cycloalkyl group, an 

45 aromatic monocyclic, bicyclic or tricyclic hydrocarbon residue, an lower (C^) alkyl group which is substituted 
by an aromatic monocyclic, bicyclic or tricyclic hydrocarbon residue and a cyclic hydrocarbon residue containing 
hetero-atom(s). 

The above-mentioned aromatic monocyclic, bicyclic or tricyclic hydrocarbon residue, the lower (C^ alkyl 
group which is substituted by an aromatic monocyclic, bicyclic or tricyclic group and a cyclic hydrocarbon resi- 

so due containing hetero-atom(s) each may have one or more (preferably not more than 3) substituents. Examples 
of the substituents include a lower (Cj^) alkyl group, a halogeno group, a halogeno-lower (C^) alkyl group, 
amino group, an N-power (C^) alkyl] amino group, an N,N-di power (C t _s) alkyf] amino group, nitro group, hyd- 
roxy group, a lower (C^ alkanoyl group, and a lower (C^ alkoxy group. 

Examples of th rings formed by A, A 1 , A 2 , A 3 or A 4 include 0^ cycloalkylen groups such as 1 ,2-cyo- 

55 lopentyl ne t 1,3-cyclopentylene, 1,2-cyclohexylene, 1 ,3-cydohexyIene and 1,4-cyclohexylene; cyloal- 
kenylene groups of which the carbon number is in the range of about 4 to about 6 such as 
3-cyclohexen-1 Xylene, 2-cyclohexen-1 ,4-ylene, 2,5-cycIohexadien-1 ,4-ylene ; arylene groups such as o-phe- 
nylene, m-phenyiene and p-phenylene. Examples of th substituents to the ring Include a lower (C^) alkyl 
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group, a halogeno group, a halogeno-lower (C^) alkyl group, amino group, an N-P wer (C^ alkyl] amino 
group, an N,N-dl power (C^) alkyl] amino group, nitro group, hydroxy group, a lower (Cw) alkanoyl group and 
a lower (C^) alkoxy group. 

As the groups represented by A, an alkylene group having about 2 to 6 carbon atoms, which may be sub- 

5 stituted with phenyl group (which may be substituted by a halogeno group or a lower (C^s) alkyl group), pyridyl 
group, a phenyWower (C^ alkyl group, a (C^a) cycloaikyl group, hydroxy group, a lower (C,^) alkoxycarbonyl 
group or an N,N-di power (C^ alkyl] carbamoyioxy group ; a group represented by the formula -(CH2>rO- 
(CH2)r- ; and phenylene group are preferable, and ethylene group is more preferable. 

X 1 and X 2 each stand for oxygen atom or sulfur atom. X 1 and X 2 may be atoms of the same or different 

10 species, preferably being of the same. Both of X 1 and X 2 are preferably oxygen atom. 

Examples of amino group or the organic residues bonded through nitrogen, represented by Y, include 
groups having a molecular weight of not greater than 350, such as amino group ; a lower alkylamlno group of 
which the carbon number is in the range of from about 1 to about 5 such as methyiamino, ethyiamino, n-pro- 
pylamino, n-butylamfno, n-pentyiamino, iso-propylamino, iso-butylamino, sec-butyiamtno or tert-butylamino 

15 a dl-lower alkylamlno group of which the carbon number Is in the range of from about 1 to about 5 such as 
dimethylamlno, diethylamino, dkvpropylamlno or methylethylamino ; a cycloalkylamino group of which the car- 
bon number Is In the range of from about 3 to about 8 such as cyclopentyiamino or cydohexylamino ; an 
arylamino groiipsuch as phenylamino ; an aryHower alkylamlno group [phenyMower (C^ alkylamlno group]' ' 
such as benzylamino, 2-phenylethylamlno or 3-phenyipropylamino ; an N-Power (Ci^ alkyl]-N-[phenyWower 

20 (Ci_g) alkyl] amino group such as benzylmethytamino ; a lower (C^) alkoxycarbonylamino group such as 
methoxycarbonylamino or tert-butoxycarbonylamino ; a lower (C^) alkylcarbonylamino group such as 
acetamido or pfvaioylamino ; benzamido group ; an N'-flower (C^ alkyl] ureido group such as N'-methyiurel- & 
do ; an N'-phenylureldo group ; an N'-[phenyMower (C^) alkyl] ureido group such as N'-benzylureldo ; a dl 
Power (C^ alkyl] aminoethyloxycarbonylamino group such as dlethylamlnoethyloxycarbonylamino ; an a-ami- 

25 no-lower (Ci^) alkanoylamino group such as glycinamido or alaninamido ; an a-amino-phenyl-lower (C^ 
alkanoylamlno group such as phenylaianlnamido ; a 0-amino-lower (C2-5) alkanoylamino group such as 0-alani- 
namido ; a y-amlno-lower (O^f alkanoylamino group such as y-aminobutyrylamlno ; succinimido group ; 
phthalirriido group ; and a mono-cyclic or condensed bicyclic heterocyclic ring such as 1-azetkJinyl, 1-pyrroli- 
dlnyl, plperidino, 1-piperazinyl, perhydroazepin-1-yl, morpholino,perhydro-1, 4-thlazin-4-yl, 1-pyrrolinyl, 1-py- 

30 razolyl, 1-pyrrolyl, perhydro-1,4-oxazepin-4-yl, perhydro-1,4-thiazepln-4-yl, perhydro-1,4-dIazepln-1-yl, 
1 ( 2,3,4-tetrahydrolsoquinolin-2-yl, 1 ^ ,3,4-tetrahydroqulnolin-1-yl, 1-indolinyl or 2-isoindoiinyl. The above-men- 
tioned monocyclic or condensed bicyclic heterocyclic ring may have one or more (preferably not none than 3) 
substituents. Examples of these substituents include a lower (C^) alkyl group, a halogeno group, a haloge- 
no-lower (C^) alkyl group such as trifluoromethyl, amino group, an N-power (C1-5) alkyl] amino group, an N,N- 

35 di Power (C^) alkyl] amino group, nltro group, hydroxy group, a lower- (C^ alkanoyl group, and a lower (C^ 
alkoxy group. 

Examples of the ring which Y forms in combination with a carbon atom constituting A include cyclic groups 
having a molecular weight of not greater than 350, such as monocyclic or condensed bicyclic heterocyclic rings 
such as 2- or 3-azetidinyl, 2- or 3-pyrrolldinyl, 2-, 3- or 4-piperidinyi, 2- or 3-piperazinyl, perhydroazepin-2-,-3-, 

40 or -4-yi, 2- or 3-morphoIinyl, perhydrothlazin-2- or-3-yl, 2-,3-,4- or 5-pyrrollnyl, 3-, 4- or 5-pyrazolyl, 2- or 3-pyr- 
rolyl, perhydro-1 ,4-oxazepln-2-,-3,-5-,-6- or-7-yl, perhydro-1,4-thiazepin-2-,-3- t -5-,-6- or-7-yl, perhydro-1,4- 
diazepin-2-,-3-,-5-,-6- or 7-yl, lAS^tetrahydroquinolin^-.-S-^.-S-.-e-,^- or -8-yl, 2-,3-,4-,5-,6- or 
7-indoIinyl, 1-.3-.4- or 5-isoindolinyl, 2-,3- or 4-pyridyl, 2- or 3-pyrazlnyI, 2-,4- or 5-oxazolyl, 2-,4- or 5-thiazolyl, 
2-,3-,4-,5-,6-,7- or 8-qulnolyl and 1-,3-,4-,5-,6-,7- or 8-isoqulnolyl. These groups may have one or more (pref- 

45 erably not more than 3) groups such as substituents exemplified as those to the monocyclic or condensed bicyc- 
lic heterocyclic ring represented by Y mentioned above. 

In the case that Y forms a ring by condensation with a carbon atom constituting A, It Is sufficient that the 
nitrogen atom bearing (*) In the formula (Q is bonded to the nitrogen atom in Y through a carbon chain having 
two or more carbon atoms, and the carbon chain may have ether linkage or sulfide linkage. 

so Preferable examples of the group represented by Y include amino group, a dl Power (C,_5) alkyl] amino 
group, phenylamino group, a phenyHower (C^) amino group, a lower (C^ alkoxycarbonylamino group, a 
lower (CVs) alkylcarbonylamino group, benzamido group, an N'-Power (CU) alkyl] ureido group, N'-phenylu- 
reido group, a dl-flower (C^*) alkyl] aminoethyloxycarbonylamino group, glycinamido group, phthalimido group 
and morpholfno group. In the case that Y forms a ring by bonding to a carb n atom constituting A, pref rable 

55 groups constituted by A-Yare an © (omegaVpyridyl-C^^alkyl group, an ©-plperldyl-Cv^alkyi group and4-piperi- 
dyl group. As Y, amino group is more preferable. 

The compound represented by the formula (I) can be produced by, for example, the following process s. 
(a) An isocyanate derivative or an isothiocyanate derivativ Is allowed to react with a compound represen- 
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tedbyth formula: 
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:hch. 



2 



N-A-Y 
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HOCHCH, 
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[wherein R* R 4 , A and Y are of the same meaning as defined above] to thereby obtain a compound (I). 

Examples of the Esocyanate derivative Include, for example, R 1 NCO and R 2 NCO, and examples of the iso- 
thiocyanato derlvatitive include, for example, R 1 NCS and R 2 NCS. 

The reaction of the compound (II) with the Isocyanate derivative or the tsothiocyanate derivative can be 
15 conducted in the absence of solvent or in an inert solvent (e.g. ether, toluene, benzene, chloroform, 
dichloromethane, dioxane, tetrahydrofuran) at a temperature ranging from -20°C to +1 50°C. For accelerating 
the reaction, a tertiary amine such as pyridine, triethyiamine or dimethylaminopyridine may be added. By allow- 
ing two types of Isocyanate derivatives or isothiocyanate derivatives to react, in sequence, with the compound 
(II), a compound (I) wherein R 1 and R 2 are substituents of the species different from each other can be syn- 
20 thesized, while by employing one type of isocyanate derivative or isothiocyanate derivative, a compound (I) 
wherein R 1 and R 2 are a substttuent of the same species can be synthesized. 

The starting compound (ll) to be employed for the above-mentioned reaction can be synthesized by, for 
example, the following process. 



The above-mentioned reactions are both conducted in the absence of solvent or in an inert solvent (e.g. 
ether, toluene, benzene, chloroform, dichloromethane, dioxane, tetrahydrofuran) at a temperature ranging from 
40 0°C to +150°C. By employing one kind of epoxy derivative (R 3 = R 4 ), a compound (II) wherein R 3 and R 4 are 
a substttuent of the same kind can be obtained in one step. 

(b) By allowing a compound represented by the formula : H 2 N-A-Y (III) [wherein A and Y are of the same 
meaning as defined above] to react with a compound represented by the formula : 



so [wherein R 1 , R 3 and X 1 are of the same meaning as defined above and W 1 stands for halogen (e.g. chlorine, 
bromine, iodine) or R^-SQrO- (R 5 stands for lower {C^^ alkyl or phenyl optionally substituted with lower (C,_s) 
alkyl) (e.g. mesyioxy, tosyloxy)] and a compound represented by the formula : 



25 



30 
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55 




(IX) 



[wherein R 2 , R 4 and X 2 are of the same meaning as defined above and W 2 stands for halogen ( .g. chlorine, 
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bromine, Jodine) or R«-SOrO- (wherein R« stands for lower (C t _s) alkyi or phenyl optionally substituted with 
lower (C^) alkyl) ( .g. mesyloxy, tosyioxy)], the compound (I) Is obtained. 

This reaction can be conducted in the absence of solvent or in a solvent, using a deacidifying agent upon 
necessity, at a temperature ranging from 0°C to +1 80°C. Examples of the solvent employed in the present reao- 

5 tion Include ether, dioxane, tetrahydrofuran, benzene, toluene, acetone, dimethylsulfaxide, dimethylfbrmamide, 
dichloromethane, chloroform, methanol, and ethanol. These solvents can be used solely or In a mixture with 
water or in two layers. Examples of the deacidifying agent include Inorganic bases such as sodium hydrogen- 
carbonate, sodium carbonate, sodium hydroxide, potassium carbonate and potassium hydroxide. For 
accelerating the reaction, a phase-transfer catalyst such as tetraethylammonium iodide or tetrae thy! ammonium 

10 chloride may be used. 

The compound (I) wherein R 1 and R 2 are a substituent of the same species and R 3 and R* are also a sut>- 
stltuent of the same species, can be synthesized at one single step by employing either one of the compound 
(IV)or(V). 

The starting compound (IV) can be prepared by, for example, the following process [the compound (V) can 
15 be prepared by the same method of preparing the compound (IV)]. 

K 3 x 1 !* 3 Halogenating 

HOCHCH 2 OH » R 1 -NHCOCHCH 2 OH agent or R 5 S0 2 ~W 3 

20 (VI) (VII) > (IV) 

R 3 

25 HO-CHCHjW 1 » (IV) 

(VIII) 

[W 3 stands for halogen such as chlorine] 
so The reactions of (VI) -> (VII) and (VIII) (IV) can be conducted in the same manner as in the reaction 

of (II) -+ (I). The reaction of (VII) -> (IV) employing a halogenating agent (e.g. thionyl chloride, phosphorus 

pentachloride, thionyi bromide) is conducted In the absence of solvent or in an Inert solvent (e.g. 

dichloromethane, chloroform, toluene, benzene, tetrahydrofuran, dioxane, ether) ata temperature ranging from 

0°C to +150°C. The reaction of (VII) (IV) employing R 5 SO r W* (e.g. mesyl chloride, tosyl chloride) is con- 
35 ducted in the absence of solvent or in an inert solvent (e.g. dichloromethane, chloroform, toluene, benzene, 

tetrahydrofuran, dioxane, ether) at a temperature ranging from -20°C to +1 50°C. For accelerating the reaction, 

a tertiary amine such as pyridine, triethylamine or dimethylamine may be added, 
(c) By allowing a compound represented by the formula : 



40 



45 



1 " 1 

R -NHCOCHCH 2 

X NH (IX) 
R 2 -NHCOCHCH2^ 



[wherein each symbol Is of the same meaning as defined above] to react with a compound of the formula : W<- 
ArY (XIV) [wherein A and Y are of the same meaning as defined above and W 4 stands for halogen (e.g. chlorine, 
so bromine, iodine) or R 7 SOrO- (R 7 stands for lower (C^ alkyl or phenyl optionally substituted with lower (C^ 
alkyl) (e.g. mesyloxy, tosyioxy)], the compound (I) is obtained. The reaction is conducted under the same con- 
ditions as those in the reaction between the compounds (III) and (IV) or between the compounds (III) and (V). 
The starting compound (IX) can be synthesized by, for example, the following processes. 



55 
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10 



(i) R 8 -MH 2 (IV) > ^NHCOCBCBjNH-R 8 -^4 R^COCHCHj 

(XI) ^N-R 8 —> (IX) 

R 2 -NHCOCHCHtf 



X 2 R 4 
(XII) 



*2 



[R s stands for an amino-protecting group] 

R 3 ' ' 

15 ^7 R 3 X X R 3 

(ii) R 8 -NH 2 (HOCHCH 2 ) 2 N-R 8 MR^NHCOCHCH^ 2 N-R 8 — *(IX) 

(XIII) (XIV) 

20 [R1 = R2 f R3 = R4] 

The reaction for obtaining the compound (XI) and the reaction of (XI) (XII) can be conducted in the 
same manner as that In the reaction between the compounds (III) and (IV). The reactions of (XII) -* (IX) and 
(XIV) -> (IX) are conducted by an elimination reaction of the amino-protecting group described later. 

The reaction for obtaining the compound (XIII) can be conducted In the same manner as In the reaction 
25 for obtaining the compound (II) by using the epoxy derivative described above, and the reaction of (XIII) -> 
(XIV) can be conducted in the same manner as that in the reaction of (II) -> (I). 

(d) By allowing a compound represented by the formula : H-Y (XVI) [wherein Y Is of the same meaning as 
defined above] to react with a compound represented by the formula : 

30 

1 H 1 
R -NHCOCHCH 2 

N N-A-W 5 (XV) 

35 r 2 -necochch/ 

X^R* 



[wherein R\ R 2 , R 3 , R* f X 1 , X 2 and A are of the same meaning as defined above, W 6 stands for halogen (e.g. 
40 chlorine, bromine, Iodine) or R 9 SQrO- (R 9 stands for lower (C^) alky! or phenyl optionally substituted with 
lower (C^) alkyl) (e.g. mesyloxy, tosyioxy)], the compound (I) is obtained. . 

The reaction is an alkylation reaction to the amino group of the compound (XVI), which is an amine, and 
conducted under the same conditions as in the reaction between the compounds (III) and (IV). 

The starting compound (XV) can be prepared by, for example, the following processes. 



(IX) W*-A-W S (XV) x 3 

SO R 1 -NHCOCHCH 2 

\ Halogenating 

(IX) w7 - A -°H ^ N-A-OH agent r R 9 S0 2 -W 8 

R 2 -NHCOCHCH- // ' > (XV) 

X 2 R 4 2 
(XVII) 
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IW 8 , W 7 and W 8 each stand for halogen (e.g. chlorine, bromine iodine) or R 10 SOrO- (R 10 stands for lower 
C^s) alkyi or phenyl optionally substituted with lower (Cv*) alky!) (e.g. mesyloxy, tosyloxy)]. 

The reactions of (IX) -> (XV) and (IX) -> (XVII) are conducted in the same manner as that of (IX) -* 
(X), and the reaction of (XVII) (X) is conducted In the same manner as that of (VII) -» (IV). 

(e) By subjecting a compound (I) wherein Y is amino group, to an acylatlon reaction, a compound wherein 
Y Is an acylated amino group [e.g. a lower (C^) alkoxycarbonyiamino group, a lower (C«) alkylcarbonyiamino 
group ; benzamido group ; an N'-Oower (C^ aikyl] ureido group ; N'-phenyiureido group ; an N'-tphenyHower 
(C^) aikyl] ureido group ; a di power (C t _^ alkyl] aminoethyloxycarbonylamino group ; an a-amlno-lower (C^ 
alkanoylamino group; an a-amlno-phenyi-lower (C^) alkanoylamino group; a 0-amino-lower (C*^) 
aikanoylamino group ; a y-amino-lower (C^) alkanoylamino group] can be obtained. 

Examples of the acylating agent to be employed for the acylatlon reaction include an acid [e.g. lower (C^ 
alkanoic acid ; benzoic acid ; a-amlno-Iower (C^) alkanoic acid ; a-amtno-phenyi-lower (d^) alkanoic acid ; 
p-amino-lower (C2-5) alkanoic acid ; y-amino-lower (C w ) alkanoic acid] ; an acid halide [e.g. acyl halide derived 
from the above-mentioned acid] ; an acid anhydride [e.g. symmetric anhydride of the above acid ; di power (C t _ 
c) alkyl] dicarbonate] ; lower (C^ alkylisocyanate ; phenylisocyanate ; an phenyWower (C^ aikylteocyanate; 
and a mixture of phenyl chloroformate and N,N-di power (d^ alkyl] ethanolamine. The acylation reaction Is 
conducted in the absence of solvent or in an inert solvent (e.g. toluene, benzene, dichloromethane, chloroform, 
tetrahydrofuran, dioxane, ether), In the presence or absence of a base (e.g. pyridine, quinoline, triethyiamlne, 
dimethylaminopyridine) at a temperature ranging from -20°C to +1 50°C. In the acylation reaction using an acid, 
a per se known condensing agent [e.g. 1-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline, diethyl cyanophos- 
phate, dicyclohexylcarbodiimide, 1-cycIohexyl-3-(2-morphoiinoethyl) carbodiimide meso-p-toluenesulfonate, 
i-ethyl-3-(3-diethylaminopropyl) carbodiimide hydrochloride] may be added. C 

(f) By allowing an optionally substituted aziridine to react with the compound (IX), a compound (I) wherein 
A stands for ethylene group and Y stands for amino group, a lower alkylamino group, a cycloalkylamino group, 
an aryiamino group or an aryl-iower alkylamino group can also be obtained. The reaction is conducted in the 
absence of solvent or in an inert solvent (e.g. ether, toluene, benzene, chloroform, dichloromethane, dioxane, 
tetrahydrofuran) at a temperature ranging from 0°C to +150°C. Aziridines employable for the reaction include 
aziridine, N-lower alkylazlridine, N-cycloalkylaziridine, N-arylazirfdine and N-aryi-lower alkylaziridine. 

(g) By allowing a compound represented by the formula : 



1 » 1 
R -NHCOCHCH 2 

K N-A-OH (XVII) 

R 2 -NHC0CHCH o 
l>2 * 4 2 



[wherein each symbol is of the same meaning as defined above] to react with phthalimide, a compound (I) whe- 
rein Y is phthalimido can be obtained. The reaction is conducted in the presence of an adequate condensing 
agent (e.g. diethyl azodicarboxyiate, triphenyiphopsphine) in the absence of solvent or in an Inert solvent (e.g. 
tetrahydrofuran, dichloromethane, chloroform, ether) at a temperature ranging from -20°C to +100°C. 
(h) By allowing the compound (IX) to react with a compound represented by the formula : 



CH 2 -Y 



[wherein Y Is of the same meaning as defined above], a compound (I) wherein A stands for 

-CH^-CH-CH,- or -CH-CH-CH-- 
2 1 2 1 2 2 

OH CH 



can be obtained. 
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This reaction Is conducted in the same manner as in the reaction for obtaining the compound (II) by using 
an epoxy derivative. 

(!) By allowing the* compound (IX) to react with a compound represented by the formula : 
5 CH.=C-Y 

i" 

[wherein Y is of the same meaning as defined above and R 11 stands for a lower (C t ^) aikoxycarbonyl group], 
10 a compound (I) wherein A stands for 

15 

[wherein R 11 is of the same meaning as defined above] can be obtained. This reaction is conducted in the abs- 
ence of solvent or In an inert solvent (e.g. methanol, ethanol, dioxane, toluene, benzene) at a temperature rang- 
ing from 0°C to +150°C. 

(j) By allowing a compound (0 wherein Y stands for amino group to react with formaldehyde in the presence 

20 of formic acid, a compound (I) wherein Y stands for dim ethyl amino group can be obtained. This reaction Is con- 
ducted in the absence of solvent or in an adequate solvent (e.g. water, tetrahydrofuran, dioxane) at a tempera- 
ture ranging from 0°C to +150°C. 

In the above-mentioned reaction, when R 1 , R 2 , R 3 , R 4 , A or Y has a reactive substituent, the substituent 
may be protected with a per se known protective group, and the protective group may be removed after the 

25 reaction. Typical examples of the reactive substituent include amino group and hydroxy group. 

Examples of the amino-protecting group include those removable by a hydrolysis reaction or those remov- 
able by a catalytic reduction reaction or a reduction reaction with a metal hydride compound. Examples of the 
protecting group removable by a hydrolysis reaction include an acyl group or trityl group, and, under relatively 
mild conditions, protective groups such as benzyloxycarbonyl, tert-butoxycarbonyl, trifluoroacetyl and trityl are 

30 advantageous. Examples of the protecting group removable by a catalytic reduction reaction include benzyl, 
diphenytmethyl and benzyloxycarbonyl. Examples of the protecting group removable by a reduction reaction 
with a metal hydride compound include tert-butoxycarbonyl and benzyloxycarbonyl. The hydrolysis reaction is 
conducted in water or an organic solvent such as methanol, ethanol, dioxane, pyridine, acetic acid, acetone 
or methylene chloride or a mixture of them. For accelerating the reaction rate, the reaction may be conducted 

35 by adding an add (e.g. hydrochloric acid, hydrobromic acid, hydroiodic acid, hydrofluoric acid, sulfuric acid, 
methanesutfbnic acid, p-toluenesulfbnic acid, trifluoroacetic acid) or by adding a base (e.g. sodium hydroxide, 
potassium hydroxide, potassium carbonate, sodium hydrogen carbonate, sodium acetate, triethylamlne). The 
reaction Is usually conducted at a temperature ranging from about 0°C to about +150°C. The catalytic reduction 
reaction is conducted in water or an organic solvent such as methanol, ethanol, dioxane, ethyl ether, methylene 

40 chloride, chloroform, benzene, toluene, acetic acid, dimethyfformamide or dimethylacetamlde, or a mixture 
thereof, using a metal such as platinum, palladium, Raney nickel or rhodium or a mixture thereof with an optional 
carrier (e.g. carbon). The reaction temperature Is usually preferably in the range of from about -20°C to about 
+100°C, and the reaction may, depending on cases, be conducted under elevated or reduced pressure. Exam- 
ples of the metal hydride compound to be employed for the reduction reaction using a metal hydride compound 

45 include almtnlum lithium hydride, lithium borohydride, sodium cyanoborohydride, sodium borohydride and 
lithium cyanoborohydride. The reaction Is usually conducted in the presence of water or an organic solvent (e.g. 
ether, tetrahydrofuran, dioxane), and the reaction temperature is usually preferable in the range of from about 
-20°C to about +150°C. 

As the amino-protecting group, phthaloy! group (forming phthalimido group together with amino group) can 
so be employed, and, in this case, the protecting group can be removed by treatment with hydrazine (hydrazine 
hydrate) in a solvent such as methanol, ethanol or dioxane at a temperature range from about -10°C to about 
+100°C. 

Examples of the hydroxy-protecting group include benzyl group, tetrahydropyranyl group and trityl group. 
Benzyl group can be removed by a catalytic reduction reaction, while tetrahydropyranyl group and trityl group 
55 can be removed by a hydrolysis reaction. The catalytic reduction reaction and hydrolysis reaction are conducted 
in the same manner as in the cas of removing the protecting group of amino group mentioned above. 

The compound of this invention represented by the formula (I) may hav , depending on cases, an asym- 
metric carbon in the molecule, and, In that case, each isomer and a mixture thereof are Included in the scope 
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of the present invention. 

Examples of the salts of the compound (0 Include pharmaceutical^ acceptab! salts, I. . salts with an inor- 
ganic acid such as hydrochl ric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid or nitric 
acid ; and salts with an organic acid such as acetic acid, lactic acid, tartaric acid, benzoic acid, citric acid, 
5 methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid or toluenesulfonic acid. Among them, the salts 
with an Inorganic acid such as hydrochloric acid, hydrobromic acid or hydroiodic acid are preferable. 

The salts of the compound (I) may, in some cases, be obtained by the method for producing the compound 
(I), but they can, upon necessity, be produced by adding an acid to the compound (I). 

10 Effects of the Invention 

The compounds (I) and salts thereof have excellent antiarrhythmic activity and are useful as prophylactic 
and therapeutic agents of arrhythmia The compounds 0) and salts thereof can be safely administered to a 
mammal orally or non-orally, in a powdery or liquid form as they are, or in a suitable form of pharmaceutical 

15 composition. The dosage varies with, among others, the subjects, symptoms or administration routes, and in 
case of intravenous injection for prophylaxis and therapy of arrhythmia, it Is convenient to administer the com- 
pound (0 or a salt thereof, at one dose, usually in about 0.01 to 20 mg/kg body weight, preferably about 0.1 to 
10 mg/kg body weight once to about five times a day, preferably once to about three times a day. In case of 
oral administration for prophylaxis and therapy of arrhythmia, it is convenient to administer the compound (I) 

20 or a salt thereof, as one dosage, usually in an amount of about 0.5-100 mg/kg body weight, about 1-3 times a 
day. 

The pharmaceutical compositions to be administered contain an effective amount of the compound (I) or 
a salt thereof and a pharmaceutically acceptable carrier, excipient or diluent, which are formulated Into such 
dosage forms suitable for oral or non-oral administration. As the carrier, excipient and diluent, conventional 
25 ones used In the field of pharmaceutical preparations are employed. As the dosage form, there are mentioned 
Injection agent (intravenous injection including drip Infusion, subcutaneous Injection, intramuscular injection, 
etc.), tablet, capsule, powder, pill, granule, liquid, suppository, etc. 

These pharmaceutical compositions may contain any other active ingredients, so long as they do not cause 
undesirable interactions with the compound (I) or a salt thereof. 

30 

Working Examples 

The following production examples will describe the present invention in more detail, but it is to be under- 
stood that the present Invention should not be limited to them. 

35 

Production Example 1 

1-Amino-3-bis(n-butylcarbamoyIoxyethyO aminopropane dihydrochloride (3) 

40 1) Synthesis of N-(3-t-butoxycarbonylamlnopropyI) diethanolamine (1) 

N-(3nAminopropyl) diethanolamine [4.725 g (29.127 mmol.)] was dissolved in chloroform (50 mf), to which 
was added a solution of t-butyl S-(4,6-dtmethyipyrimidin-2-yi) thiocarbonate [7.00 g (29.127 mmol.)] fn 
chloroform (50 mQ, and then the mixture was stirred at room temperature for 19 hours. The reaction mixture 
45 was concentrated under reduced pressure, and the crude product thus obtained was purified by column 
chromatography (silica gel : 300 g ; eluent : chloroform/lmethanol = 5/1 1/1) to obtain the desired product 
(1) [6.776 g (88.5%)] (pale yellow oily compound), 

TLC (Silica Gel ;CHC?3/MoOH (1/1) :Rf = 0.34 
60 NMR (90MHz, CDCfa) 5 : 1.42(9H, s), 1.63(2H, quint), 2.60(6H, m), 3.19(4H, t), 3.87(2H, s) f 5.30(1H, br) 
IR (film) cm-' : 3330, 2950, 2860, 2810, 1690, 1525, 1365, 1280, 1255, 1170, 1040, 758 

2) Synthesis of 1-t-butoxycarbonylamino-3-bis(n-butylcarbamoyloxyethyl) aminopropane (2) 

55 n-Butyi isocyanate [1.487 g (15.0 mmol.)] was added to the compound synth sized In the above 1) [1.312 
g (5.0 mmol.)]. The mixture was heated at 90°C for 6 hours. The reaction mixture was concentrated under 
reduced pressure, and th crude product thus btained was purified by column chromatography (silica gel : 80 
g ; eluent : n-hexane/ethyi acetate = 1/2) to obtain the desired product (2) [1.949 g (84.6%)] (col rtess ily com- 
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pound). 

TLC (Silica Gel ; n-hexane/AcOEt (1/2) :Rf= 0.17 

NMR (90MHz, CDCf^ 6 : 0.90(6H f t) ( 1.45(9H, s and 8H, m), 1.60(2H ( m), 2.62(6H, m), 3.16(6H, m), 4.10(4H, 
0 t), 5.38, 6.42, 7.09(each 1H, br) 

IR (film) cm-' : 3320, 2970, 2930, 2860, 1710, 1690, 1530, 1255 

3) 1-Amino-3-bi3(n-butylcarbamoyloxyethyl) aminopropane dihydrochloride (3) 

10 The compound synthesized In the above 2) [1.949 g (4.231 mmol.)] was dissolved In chloroform (30 mQ, 
to which was added, under Ice-cooling, methanol saturated with hydrogen chloride (6 mQ, and then the solvent 
was distilled off under reduced pressure. The crude hydrochloride salt thus obtained was dissolved in 
methanol/conc. ammonia water (19/1), and then purified by column chromatography [silica gel : 70 g ; eluent: 
methanol/conc. ammonia water (19/1)] to obtain the free amine [1.523 g (100%)] (colorless oily compound). 

15 This free amine was treated with methanol saturated with hydrogen chloride to obtain the desired product 
(3) (1.83 g) (colorless powder). 
(Free Base) 

TLC (Silica Gel ; MeOH/conc.Nt-^OH (19/1) : Rf = 0.32 
20 NMR (90MHz, CDCQ 5: 0.90(6H, t), 1.42(8H, m), 1.72(2H, m), 2.72(6H, m), 3.02(2H, m), 3.13(4H, t), 
4.18(4H,t),6.00(4H,br) 
IR (film) cnH : 3290(br), 2970, 2870, 1708, 1530, 1255, 760 

Production Example 2 

25 

1-Amino-3-bis(stearylcarbamoyloxyethyl) aminopropane dihydrochloride (5) 

1) Synthesis of 1+butoxycartKDnylamino-3-bis(steaiylc^aiTK)yloxyethyl) aminopropane (4) 

30 The compound (1) synthesized in Production Example 1-1) [1.312 g (5.0 mmd.)] was dissolved in 
chloroform (50 mQ, to which was added octadecyi isocyante [3*251 g (11.0 mmol.)], and then the mixture was 
heated for 24 hours under reflux. The reaction mixture was concentrated under reduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel : 150 g ; eluent : n-hexane/ethyl ace- 
tate = 1/1) to obtain the desired product (4) [3.292 g (77.2%)] (colorless solid matter). 

35 

TLC [Silica gel : n-hexane/AcOEt (1/1)] : Rf = 0.25 

NMR (90MHz, CDCQ 8 : 0.88(6H, t), 1.27(64H, s), 1.43(9H, s), 1.60(2H, m), 2.62(6H, m), 3.14(6H, m), 

4.10(4H, t), 5.30, 6.40, 7.10(each 1H, br) 
IR (KBr) cm-1 : 3325, 2910, 2845, 1685, 1540, 1468, 1276 

40 

2) Synthesis of 1-am!no3-bis(stearylcarbamoyioxyethyl) aminopropane dihydrochloride (5) 

The compound synthesized in 1) [3.150 g (3.691 mmol.)] was dissolved in chloroform (30 mQ, to which 
was added, under ice-cooling, methanol saturated with hydrogen chloride (10 mQ, and then the solvent was 
45 distilled off under reduced pressure. The crude hydrochloride salt thus obtained was dissolved in a mixture of 
methanol -cone, ammonia water-chlorofbrm (40 : 1 : 0.1), and purified by column chromatography (silica gel : 
80 g ; eluent : methanol/conc. ammonia water/chloroform = 40/1/0.1) to obtain the free amine [2.654 g (95.4%)] 
(colorless solid matter). The free amine was treated with methanol saturated with hydrogen chloride to obtain 
the desired product (5) (2.910 g) (colorless powder). 

50 

TLC [Silica Gel : MeOH/conc. NH*OH (1 9 : 1)] : Rf = 0.59 

NMR (90MHz, CDCf 3 + DMSOd 6 ) 8: 0.88(6H, t), 1 . 27(64 H, s), 1.52(2H, m), 2.76(6H, m), 3.03(2H, m), 

3.13(4H, m), 4.14(4H, t), 7.00(2H, t), 8.51(2H, br) 
IR (KBr) cmr 1 : 3350. 2920, 2850, 1690, 1540, 1473, 1280, 1265 

65 
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Production Example 3 

1-Amino-3-bis(iso-propylcaroamoyloxyethyl) aminopropane dihydrochlorlde (7) 

5 1) Synthesis of 14-butoxycarbonylamino-3-bis(iso-propylcarbarnoyloxyethyi) aminopropane (6) 

iso-Propyi isocyanate [2.24 ml (22.87 mmol.)] was added to the compound (1) [1.50 g (5.72 mmol.)] syn- 
thesized in Production Example 1-1). The mixture was then heated under refluxfor 24 hours in nitrogen streams. 
The reaction mixture was concentrated under reduced pressure, and the crude product thus obtained was purl- 
to tied by column chromatography (silica gel : 80 g ; eluent : n-hexane/ethyi acetate = 1/3) to obtain the desired 
compound (6) [2.06 g (83.2%)] (colorless oily compound). 

TLC (Silica Gel ; n-hexane/AcOEt (1/3) : Rf = 0.1 8 

NMR (90MHz, CDCI3) 5 : 1.13(12H, d), 1.44(9H,vs), 1.60(2H, m), 2.67(6H, m), 3.22(2H, q), 3.80(2H, m), 

16 4.12(4H, t), 5.13, 6.33, 7.00(each 1H, br) 

IR (film) cm-* : 3325, 2970, 2935, 2875, 1699, 1530, 1365, 1249, 1172, 1100 

2) Synthesis of 1-amino-3-bIs(iso-propylcarbamoyioxyethyl) aminopropane dihydrochlorlde (7) 

20 The compound [2.06 g (4.76 mmol.)] synthesized in 1) was dissolved in 20 ml of methanol, to which was 
added, under ice-cooling, methanol saturated with hydrogen chloride (5 ml), and then the solvent was distilled 
off under reduced pressure. The crude hydrochloride salt thus obtained was dissolved In a methanol/conc. 
ammonia water (30/1) solution, which was purified by column chromatography [silica gel : 60g ; eluent: 
methanoi/concammonia water (30/1)] to obtain the free amine [1 .47 g (93.2%)] (colorless oily product). 

25 This free amine was treated with methanol saturated with hydrogen chloride to obtain the desired product 
(7) (1 .80 g) (colorless powder). 
(Free Base) 

TLC [Silica Gel ; MeOH/conaNHiOH (1 9/1 )] : Rf « 0.38 
50 NMR (90MHz, CDCl 3 ) S : 1.13(12H, d), 1.63(2H, quint), 2.72(8H, m), 3.70(4H, m), 4.10(4H f t), 5.43(2H, br) 
IR (film) crrri : 3315(br) ( 2980, 2940, 1698, 1535, 1465, 1325, 1250, 1095 

Production Example 4 

35 1-Amino-3-bis(ethy)carbamoyloxyethyl) aminopropane dihydrochloride (10) 

1) Synthesis of N-(3-phthaIlmidopropyl) dlethanolamine (8) 

N-(3-Am!nopropyQdiethanofamine [24.33 g (0.15 mol.)] and triethylamlne [20.9 ml (0.15 moi.)] was dissof- 
40 ved In 300 ml of methylene chloride, to which was added N-carboethoxy phthallmlde [32.88 g (0.15 mol.)], and 
then the mixture was stirred at room temperature for 3 days. The reaction mixture was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 700 
g ; eluent : chloroform/methanol = 5/1) to obtain the desired product (8) [43.85 g (100%)] (pale yellow oily pro- 
duct). 

45 

TLC [Silica Gel ; CHC^/MeOH (30/1)] : Rf = 0.50 

NMR (90MHZ, CDC4) 5 : 1.86(2H, quint), 2.64(6H, m), 3.60(4H, m) f 3.75(2H, t), 5.17(2H f br), 7.75(4H, m) 
IR (film) crrH : 3650-3145, 2950, 2880, 2825, 1773, 1710, 1610, 1465, 1440, 1403, 1380, 1340, 1070, 
1035, 723 

so 

2) Synthesis of 1-phthalimido-3-bis(ethylcarbamoyloxyethyl) aminopropane (9) 

The compound (8) [1.754 g (6 mmol.)] synthesized in 1) and ethyl isocyanate [1.279 g (18 mmol.)] were 
heated under reflux for 24 hours in nitrog n streams. The reaction mixture was concentrated und r reduced 
55 pressure, and then the crude product thus obtained was purified by column chromatography (silica gel : 80 g; 
eluent : n-hexane/ethyl acetate = 1/4) to obtain the desired product (9) [2.454 g (94.1%)] (pale yellow oily pro- 
duct). 
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TLC (Sflica Gel ; n-hexane/AcOEt (1/4) : Rf = 0.21 

NMR (90MHz, CDCfSj) 8 : 1.13(6H, t) ( 1.80(2H, m), 2.66(2H, t), 2.73(4H, t), 3.20(4H, q) f 3.75(2H, m), 4.10(4H P 

t), 5.33(2H, br),'7.80(4H, m) 
IR (film) crrr* : 3370, 2980, 2880, 2825, 1770, 1725, 1705, 1535, 1400, 1250, 1030, 720 

5 

3) Synthesis of 1 -ami no-3-bls(ethy I carbamoyl oxy ethyl) aminopropane dihydrochloride (10) 

The compound [2.45 g (5.65 mmol.)] synthesized in 2) was dissolved in methanol (40 ml), to which was 
added hydrazine hydrate [1.1mf (22.59 mmol.)]. The mixture was refiuxed for 2 hours In nitrogen streams. After 
10 cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue 
to remove insoluble materials, and then the mother liquor was concentrated under reduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel: 60 g; eluent: 
methanol/concammonia water = 30/1) to obtain the free base (1 .38 g). This free base was treated, under Ice- 
cooling, with methanol saturated with hydrogen chloride to obtain the desired product (10) [1.70 g (80.0%)] (col- 
ts orless viscous substance). 
(Free Base) 

TLC (Silica Gel : methanol/concammonia water (1 9/1) : Rf = 0.30 

NMR (90MHz, CDC?a) 6 :1.12(6H, t), 1.58(2H, quint), 2.13(2H, br), 2.53 to 2.83(8H, m), 3.19(4H, q), 4.1 1(4H, 
20 t). 5.28(2H, br) 

IR (film) cnH : 3325(br), 2975, 2940, 2875, 1702, 1540, 1460, 1260, 1 145, 1086, 1028 

Production Example 5 

25 1-AmIno-3-bis(cyciohexyicarbamoyioxyethy!) aminopropane dihydrochloride (12) 

1) Synthesis of 1-phthaiimido-3-bis(cyclohexylcarbamoylQxyethyI) aminopropane (1 1) 

The compound (8) [1.75 g (6 mmol.)] synthesized In Production Example 4-1) and cyclohexyi isocyanate 
so [2.53 g (18 mmol.)] were heated at 90 to 105°Cfor 8 hours under reflux in nitrogen streams. The reaction mixture 
was concentrated under reduced pressure, and then the crude product thus obtained was purified by column 
chromatography (silica gel ; 80 g ; eluent : n-hexane/ethyl acetate = 1/2) to obtain the desired product (11) [3.25 
g (1 00%)] (colorless solid matter). 

35 TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf = 0.35 

NMR (90MHz, CDCQ 5 : 0.87 to 2.08(22H, m), 2.63(2H, t), 2.73(4H, t), 3.45(2H, m), 3.74(2H, m), 3.98 to 

4.23(4H, m), 5.22(2H, br), 7.78(4H, m) 
IR (film) cirri : 3330, 2945, 2855, 1710, 1695, 1545, 1402, 1315, 1278, 1251, 1235, 1045, 720 

40 2) Synthesis of 1-amino-3-bis(cyciohexylcarbamoyloxyethyl) aminopropane dihydrochloride (12) 

The compound [3.25 g (6 mmol.)] synthesized in 1) was dissolved in methanol (40 mQ, to which was added 
hydrazine hydrate [1.2 m?(24 mmol.)], and then the mixture was refiuxed for 2 hours in nitrogen streams. The 
reaction mixture was cooled and then concentrated under reduced pressure. Chloroform was added to the resi- 

45 due and then insoluble materials were removed. The mother liquor was concentrated under reduced pressure. 
The crude product thus obtained was purified by column chromatography (silica gel : 60 g ; eluent : 
methanol/conc. ammonia water = 40/1) to obtain the free base [1.63 g (65.8%)]. This free base was treated, 
under Ice-cooling, with methanol saturated with hydrogen chloride to obtain the desired product (12) [1.92 g 
(colorless powder)]. 

60 (Free Base) 

TLC [Silica Gel ; methanol/concammonia water (1 9/1)] : Rf = 0.43 

NMR (90MHz, CDCfg) 5 : 0.87 to 2^2(24H, m), 2.53 to 2.80(8H, m), 3.45(2H, m), 4.11(2H, t), 5.10(2H, br) 
IR (film) crrH : 3320, 2945, 2855, 1710, 1540, 1450, 1319, 1278, 1255, 1235, 1045, 755 
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Production Example 6 

1-Amino-3-bis(t-butylcarbamoy(oxyethyl) aminopropane dihydrochlorido (14) 
5 1) Synthesis of 1^hthalMd(>^te(t^utylcarbanrioyloxyethyO aminopropane (13) 

The compound (8) [1 .68 g (5.75 mmol.)] synthesized In Production Example 4-1) and t-butyl isocyante were 
heated under reflux for 17 hours In nitrogen streams. The reaction mixture was concentrated under reduced 
pressure, and then the crude product thus obtained was purified by column chromatography (silica gel : 70 g; 
10 eluent : n-haxana/ethyf acetate = 1/1) to obtain the desired product (1 3) [2.1 9 g (77.7%)] (colorless oily product). 

TLC [Silica Gel ; n-hexane/AcOEt (1/1 )] : Rf = 0.31 

NMR (90MHz, CDCf 3 ) 8 : 1.30(18H, s), 1.78(2H, quint), 2.63(2H, t) f 2.70(4H, t), 3.74(2H, m), 4.06(4H, t) f 
5.17(2H,br),7.69to7.90(4H,m) 
16 IR (film) cm-1 : 3370, 2970, 1770, 1710, 1610, 1536, 1460, 1400, 1365, 1335, 1275, 1215, 1100, 1070, 720 

2) Synthesis of 1-amino-3-bis(t-butylcarbamoyloxyethyl) aminopropane dihydrochloride (14) 

20 The compound synthesized In 1) [2.19 g (4.46 mmol.)] was dissolved in methanol (35 mQ, to which was 
added hydrazine hydrate [0.87 ml (24 mmol.)], and then the mixture was refluxed for 2 hours in nitrogen 
streams. The reaction mixture was cooled and then concentrated under reduced pressure. Chloroform was 
added to the residue, and then insoluble materials were removed. The mother liquor was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 60 g; 

25 eluent : methanol/conc.ammonla water = 40/1) to obtain the free base [1.29 g (80.3%)]. This free base was 
treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain the desired product (14) 
(1 -55 g) (colorless powder). 
(Free Base) 

30 TLC [Silica Gel ; methanoi/concammonia water (1 9/1)] : Rf = 0.46 

NMR (90MHz, CDCfJ 8 : 1.30(18H, s), 1.50 to 1.73(4H, m), 2.52 to 2.78(8H, m), 4.06(4H I t), 5.05(2H, br) 
IR (KBr) cm-i : 3355, 2975, 1705, 1570, 1539. 1462, 1365, 1280, 1218, 1 101 

Production Example 7 

35 

1-Amlno-3-bis(r>butylthiocarbamoyioxyethyl) aminopropane dihydrochloride (16) 

1) Synthesis of 1-phmalinrtldo^bis(n-butylthiora^ aminopropane (15) 

40 The compound (8) [1 .462 g (5.0 mmol.)] synthesized In Production Example 4-1 ) and n-butyl isothiocyanate 
[3.0 ml (27.3 mmol.)] were heated in a sealed tube at 130°C for 2 days. The reaction mixture was cooled and 
concentrated under reduced pressure. The crude product thus obtained was purified by column 
chromatography (silica gel : 80 g ; eluent : n-hexane/ethyl acetate « 2/1) to obtain the desired product (15) 
[1.034 g (39.6%)] (colorless oOy substance). 

45 

TLC (Silica Gel ; rvhexane/AcOEt (1/1) : Rf = 0.34 

NMR (90MHz, CDC^) 8 : 0.93(6H, m), 1.11 to 1.96(10H, m), 2.51 to 3.09(6H, m), 3.16 to 4.70(10H, m), 

6.06(2H, br), 7.65 to 7.93(4H, m) 
IR (film) crrri : 3300, 2945, 2910, 2850, 1760, 1700, 1520, 1460, 1390, 1360, 1330, 1180, 755, 720 

50 

2) Synthesis of 1-amino-3-bis(rvbutylOTiocarbamoyloxyethyl) aminopropane dihydrochloride (16) 

The compound [1.034 g (1.98 mmol.)] synthesized in 1) was dissolved in methanol (35 mf). Hydrazine 
hydrate [0.383 mf (7.91 mmol.)] was added to the solution, and the mixture was refluxed for one h ur in nitrogen 
55 streams. The reaction mixture was cooled and concentrat d under reduced pressure. Chi reform was added 
to the residue, and insoluble materials were removed, and then the mother liquor was concentrated und r 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 40 g; 
eiuent : methanoi/concammonia water 40/1) to obtain the free base [160 mg (23.2%)]. This free base was 
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treated, under ice-cooling, with ether saturated with hydrogen chloride to btain the object product (16) [213 
mg (colorless powder)]. 
(Free Base) 

b TLC [Silica Gel ; methanol/conaammonia water (1 9/1 )] : Rf = 0.26 

NMR (90MHz, CDC^) S : 0.94(6H, m) ( 1 .1 1 to 1 .81 (1 2H, m), 2.51 to 3.01 (8H, m), 3.14 to 3.67(4H, m). 4.44(4H, 
m) 

IR (KBr) cnr 1 : 3225, 2925, 2850, 1510, 1460, 1410, 1190 
10 Production Example 8 

N-(4-Anriinobutyryl)-N,N-bis(n-butylcarbarnoyloxyethyl) amine hydrochloride (21) 

1) Synthesis of N-(t-butoxycarbonyl) diethanolamine (17) 

Diethanolamine [10.51 g (0.1 mol.)] was dissolved in chloroform (200 mf), to which was added t-butyl S- 
(4,6-dImethylpyi1mfdln-2-yl)thIocarbonate [24.03 g (0.1 mol.)], and the mixture was stirred at room temperature 
for 24 hours. The reaction mixture was concentrated under reduced pressure. Ethyl acetate was added to the 
residue, and the resulting precipitates were filtered off, then the filtrate was concentrated under reduced press- 
ure. The crude product thus obtained was purified by column chromatography (silica gel : 500 g ; eluent : ethyl 
acetate/acetone = 6/1 -> 5/1) to obtain the desired product (17) [17.85 g (87.0%, pale yellow oily substance)]. 

TLC (Silica Gel ; AcOEt/acetone (5/1) : Rf = 0.33 

NMR (90MHz, CDC^ 5 : 1.45(9H, s, CH 3 x 3), 3.40(4H, t, CH 2 N x 2), 3.76(4H, m, CH 2 0 x 2), 4.38(2H, 

25 bu, OH x 2) 

IR (film) air' : 3350(br), 2975, 2925, 2870, 1670, 1480, 1415, 1369, 1258, 1230, 1163, 1140, 1050 

2) Synthesis of N-(t-butoxycarbonyl)-N,N-bis(n-butylcarbamoyloxyethyl) amine (18) 

30 The diol compound (17) [8.21 g (40 mmol.)] synthesized in 1) was dissolved in pyridine (40 mQ, to which 
was added n-butyi Isocyanate [1 1.27 mf (100 mmol.)], and the mixture was stirred at room temperature for 15 
hours. The reaction mixture was heated at 90°C for further 6 hours, which was then cooled and concentrated 
. under reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel: 
180 g ; eluent : hexane/ethyl acetate = 1.5/1) to obtain the desired product (18) [15.90 g (98.5%, colorless oily 

35 substance)]. 

TLC pilica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.40 

NMR (90MHz, CDC4) 8 : 0.91(6H, t, CH 3 x 2), 1.14 to 1.71(8H, m, Chfe x 4), 1.44(9H, s, CH 3 x 3), 3.17(4H ( 
q,CH2NHCO x 2), 3.44(4H, br. t, BOCNCH 2 x 2), 4.18(4H, t, CH 2 OCO x 2), 5.17(2H, br, NHCO x 

40 2) 

IR (film) cm-i : 3330, 2955, 2930, 2870, 1700, 1535, 1460, 1411, 1362, 1245, 1150 

3) Synthesis of N,N-bis(n-butylcarbamoylaxyethyl) amine (19) 

The compound (18) [12.434 g (30.831 mmol.)] synthesized in 2) was dissolved in methanol (80 mf), to which 
was added, under ice-cooling, methanol saturated with hydrogen chloride (40 mQ. The mixture was stirred at 
room temperature for one hour. The reaction mixture was concentrated under reduced pressure. A 5% aqueous 
solution of potassium hydroxide was added to the thus-obtained hydrochloride salt to afford the free base, which 
was subjected to extraction with chloroform. The organic layer was dried with anhydrous potassium carbonate, 
and then the solvent was distilled off under reduced pressure to obtain the desired product (19) (free base) 
[9.334 g (99.8%, colorless solid substance)]. 
(Free Base) 

TLC [Silica Gel ; CHC^/MeOH (10/1)] : Rf = 0.22 
55 NMR (90MHz, CDC&) 6 : 0.91(6H, t, CH3 x 2), 1.14 to 1.71(9H, m, CH 2 x 4, NH), 2.86(4H, t, CHjN x 2), 
3.15(4H, q, CH 2 NHCO x 2), 4.15(4H, t, CH2OCO x 2), 4.88(2H, br. NHCO x 2) 
IR (KBr) cm-' : 3310, 3070, 2955, 2920, 2850, 2810, 1690, 1542, 1463, 1280, 1221, 1155, 1055, 1039, 
1015,790,785 
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4) Synthesis of N,^bis(n-butylcarbamoyloxyethyI)-NH4-phthaIimidobulyiyl) amine (20) 

5 Oxalyl chloride (4 mf) was added, under Ice-cooling, to 4-phthalimido-n-butyric acid [489 mg (2.1 mmol.). 
and the mixture was heated for one hour under reflux. The reaction mixture was cooled and concentrated to 
' dryness to obtain the crude acyt chloride. This acyi chloride was dissolved In methylene chloride (1 0 mf), which 
was added to a solution of the compound (19) [607 mg (2.0 mmol.)] synthesized in 3) and triethylamine [405 
mg (4.0 mmol.)] In methylene chloride (20 mf) under ice-cooling. The mixture was stirred at room temperature 

10 for 3 hours. After completion of the reaction, 1N hydrochloric acid solution was added to the reaction mixture, 
and the whole mixture was subjected to extraction with chloroform. The organic layer was dried with anhydrous 
potassium carbonate, and the solvent was distilled off under reduced pressure. The crude product thus obtained 
was purified by column chromatography (silica gel : 38 g ; eluent : n-hexane/ethyl acetate « 1/3) to obtain the 
desired product (20) [1.01 g (97.1%, colorless viscous substance)]. 

15 

TLC [Silica Gel ; n-hexane/AcOEt (1/3)1 : Rf = 0.27 

NMR (90MHz, CDCf 3 ) 5 : 0.94(6H, t, CH 3 x 2), 143(8H, m, Chfe x 4), 2.03(2H, quint, CHJ, 2.44(2H, t, 
CH 2 CON), 3.17(4H ( q, CH 2 NHCO x 2), 3.53(4H, t, CHjNCO x 2), 3.76(2H, t, PhtNCHz), 4.13, 4.17- 
(each 2H, t, CHaOCO x 2), 5.28, 5.57(each 1H, br, NHCO x 2), 7.78(4H, m, aromatic protons) 
20 IR (film) crrri : 3320, 2950, 2920, 2855, 1765, 1710, 1635, 1530, 1463, 1435, 1395, 1370, 1250, 1140, 
1110,1030,722 

5) Synthesis of N-(4^minobutyryI)-N,N-bls(n-butylcarbamoyloxyethyi) amine hydrochloride (21) 

25 The compound (20) [1.007 g (1.942 mmol.)] synthesized in 4) was dissolved In methanol (30 mf). Hydrazine 
hydrate [0.377 mf (7.767 mmol.)] was added to the solution, and the mixture was refluxed for 3 hours in nitrogen 
streams. The reaction mixture was cooled and concentrated under reduced pressure. Chloroform was added 
to the residue, and insoluble materials were removed and then the mother liquor was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 35 g; 

30 eluent : methanol/conc. ammonia water = 40/1) to obtain the free base [618 mg (81 .9%, colorless solid subst- 
ance)]. This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (21) [676 mg (colorless viscous substance)]. 
(Free Base) 

35 TLC [Silica Gel ; methanol/concammonia water (40/1 )] : Rf = 0.21 

NMR (90MHz, CDC&) 8 : 0.87(6H, t, CH3 x 2), 1.37(8H, m, CH 2 x 4), 1.77(2H, quint, CHJ, 2.45(2H, t, 

CH 2 CON), 2.74(2H, t, C H^NH), 3.13(4H, q, OCONHCH 2 x 2), 3.57(4H, t, CONCH 2 x 2), 4.2G(4H, t, 

CH 2 OCO x 2), 5.37(1H, br, NH), 6.07(1 H, br, NH) 
IR (KBr) cm- 1 : 3300, 2945, 2905, 2850, 1690, 1624, 1537, 1442, 1250, 1222, 1150, 1110 

40 

Production Example 9 

1-Amino-5-bis(n-butylcarbamoyloxyethyO amlnopentane d [hydrochloride (24) 
45 1) Synthesis of 5-t-butoxycarbonylamino-1-p-toluenesulfonyloxypentane (22) 

5-t-Butoxycarbonylamino-1-pentanol [3.048 g (15.0 mmol.)] was dissolved in triethylamine (40 m£), to which 
was added, under ice-coding, p-toluenesulfonyl chloride [3.146 g (16.5 mmol.)], and the mixture was stirred 
at room temperature for 19 hours. After completion of the reaction, water was added to the reaction mixture. 
so The whole mixture was subjected to extraction with chloroform. The organic layer was dried over anhydrous 
sodium sulfate, then the solvent was distilled off under reduced pressure. The crude product thus obtained was 
purified by column chromatography (silica gel : 170 g ; eluent : n-hexane/ethyl acetate = 2/1) to obtain the des- 
ired product (22) [4.162 g (77.6%, colorless solid substance). 

55 TLC [Silica G I ; n-hexane/AcOEt (2/1)] : Rf = 0.38 

NMR (90MHz, CDCfa) 8 : 1.24 to 1.60(6H, m, CH 2 x 3), 1.41(9H, s, CH 3 x 3), 2.43(3H, s, Ar-CH*), 3.04(2H, 

q, CH2NHCO), 4.01(2H, t, CH 2 OTs), 4.18(1H, br.NH), 7.33, 7.78(each 2H, d, aromatic protons) 
IR (film) orr' : 3370, 2970, 2920, 2850, 1700, 1595, 1510, 1390, 1360, 1270, 1250, 1 190, 1170, 1097, 946, 
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2) Synthesis of 5^t-butoxycartony1amino)-1-N,N-bis(n-butyfcarbamoyioxye%0 aminopentane (23) 

5 

Triethylamine [0.209 mf (1.5 mmol.)] was added to the compound (19) [free base] [455 mg (1.5 mmol.)] 
synthesized in Production Example 8 -3) and the compound (22) [536 mg (1.5 mmol.)] synthesized in 1), and 
the mixture was heated at 100°C for 5 hours in nitrogen streams. The reaction mixture was cooled, to which 
was added water. The mixture was subjected to extraction with chloroform, and the organic layer was dried 
10 with anhydrous potassium carbonate. The solvent was then distilled off under reduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel : 25 g ; eluent : n-hexane/ethyl acetate 
= 1/4) to obtain the desired product (23) [660 mg (90.0%, colorless viscous substance)]. 

TLC (Silica Gel ; n-hexane/AcOEt (1/3) : Rf = 0.19 
15 NMR (90MHz,CDCf3)8:0.90(6H t t f CH3 x 3),1.15to1.63(14H,m,CH2 x 7),1.42(9H,s,CH 3 x 3),2.51(2H, 
t,CH 2 N),2.71(4H,t,CH 2 N x 2), 3.11(6H, quint, CH^NHCO x 3), 4.1G(4H, t, CH 2 OCO x 2),4.62(1H, 
br.NH), 5.06(2H, br.NH x 2) 
IR (film) cm-1 : 3320, 2952, 2920, 2850, 1690, 1523, 1460, 1250, 1170, 1142 

20 3) Synthesis of 1-amino-5-bis(n-butyIcarbamoyloxyethyl) aminopentane dihydrochloride (24) 

The compound (23) [660 mg (1.351 mmol.)] synthesized in 2) was dissolved in methanol (5 mQ, to which 
was added, under Ice-cooling, methanol saturated with hydrogen chloride (1 5 mQ. The mixture was then stirred 
at room temperature for 30 minutes. The solvent was distilled off under reduced pressure. The crude hyd- 
25 rochloride salt thus obtained was dissolved in methanol/conaammonia water (40/1), and purified by column 
chromatography [silica gel : 35 g ; eluent : methanol/conaammonia water (40/1)] to obtain the free base [449 
mg (85.5%, colorless oily substance)]. This free base was treated, under Ice-cooling, with methanol saturated 
with hydrogen chloride to obtain the desired product (24) [533 mg (colorless powder)]. 
(Free Base) 

30 

TLC [Silica Gel ; MeOH/conc.NHiOH (40/1)] : Rf = 0.15 

NMR (90MHz, CDCfg) 5 : 0.90(6H, t, CH3 x 2), 1.42(14H, m, CKfe x 7), 2.53(2H, t, CHaNHa), 2.76(6H, m, 
CH 2 N x 3),3.13(4H,q,CH 2 NHCO x 2), 3.86 to 4.63(2H, br.Nhy, 4.10(4H, t, CHaCCO x 2),5.43(2H, 
br.NHCO x 2) 

35 IR (film) cm-1 : 3310, 2949, 2915, 2850, 1700, 1535, 1460, 1270, 1260, 1250, 1140, 1110, 1055, 1021 
Production Example 10 

1-Amino-2-bis(n-butytcarbamoyloxyethyI) aminoethane dihydrochloride (26) 

40 

1) Synthesis of 1-phthallm!do-2-bis(n-butylcarbamoyloxyethyl) aminoethane (25) 

Triethylamine [0.139 mf (1mmof.)] was added to a mixture of the compound (19) [free base] [303 mg (1 
mmol.)] synthesized in Production Example 8-3) and N-(2-bromoethyl)phthaIImide [254 mg (1 mmol.)]. The 
45 whole mixture was heated at 1 00°C for 14 hours in nitrogen streams. Hie reaction mixture was cooled. Water 
was added to the reaction mixture, which was then subjected to extraction with chloroform. The organic layer 
was dried with anhydrous potassium carbonate, and then the solvent was distilled off under reduced pressure. 
The crude product thus obtained was purified by column chromatography (sOica gel : 20 g ; eluent ; n-hexane- 
/ethyl acetate = 1/1) to obtain the desired product (25) [447 mg (93.8%, colorless oily substance)]. 

50 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.21 

NMR (90MHz, CDCf 3 ) 5 : 0.89(6H, t, CH3 x 2), 1w41(8H, m, CH 2 x 4), 2.85(6H, m, CH 2 N x 3), 3.12(4H, q, 
CH^NHCO x 2), 3.78(2H, t, PhtNCHj), 4.05(4^^01^000 x 2), 5.15(2H, br.NH x 2), 7.77(4H, m, 
aromatic protons) 

55 IR (film) cnrr* : 3320, 2960, 2930, 2855, 1770, 1706, 1610, 1527, 1463, 1395, 1250, 1018, 720 
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2) Synthesis of 1^amino-2-bis(n-butylcarbamoyloxyethyl) aminoethane dihydrochloride (26) 

The compound [447 mg (0.938 mmol.)] synthesized in 1) was dissolved in methanol (20 mf), to which was 
added hydrazine hydrate [0.182 mf (3.752 mmol.)], and then the mixture was refiuxed f r 2 hours in nitrogen 

5 streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added 
to the residue to remove insoluble materials. Then, the mother liquor was concentrated under reduced pressure. 
The crude product thus obtained was purified by column chromatography (silica gel: 10 g; eluent: 
methanol/concammonia water = 40/1) to obtain the free base [239 mg (73.5%, color! ess viscous substance). 
This free base was treated, under Ice-cooling, with methanol saturated with hydrogen chloride to obtain the 

10 desired product (26) [294 mg (colorless solid substance)]. 
(Free Base) 

TLC [Silica Gel ; methanol/concammonia water (40/1)] : Rf * 0.33 

NMR (90MHz, CDC^) 8 : 0.90(6H, t, CH 3 x 2), 1.43(8H, m, CH 2 x 4), 1.83(2H, br.s, NHJ, 2.50 to 2.93(8H, 
15 m, CH 2 N x 4), 3.16(4H, q, OCONHCH^ x 2), 4.10(4H, t, CHaOCO x 2), 5.20(2H, br.NH) 

IR (fflm) cm-1 : 3310, 2955, 2925, 2865, 17~00, 1535, 1468, 1270, 1250, 1140, 1055, 1022 

Production Example 1 1 

20 (3'-AmIno-2'-hydroxypropyl)-bis(n-butylcarbamoyloxyethyl) amine dihydrochloride (30) 

1) Synthesis of N-t-butoxycarbonylallylamine (27) 

Ailylamine [2.855 g (50 mmol.)] was dissolved in chloroform (100 mQ, to which was added t-butyi S-(4,6- 
26 dimethylpyrimidin-2-yl)thlocarbonate [12.017 g (50 mmol.)], and then the mixture was stirred at room tempera- 
ture for 24 hours. 1 N Hydrochloric acid was added to the reaction mixture, which was subjected to extraction 
with chloroform. The organic layer was dried over anhydrous potassium carbonate, and then concentrated 
under reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel: 
240 g ; eluent : hexane.ethyt acetate = 3/1 ) to obtain the desired product (27) [6.720 g (85.5%, colorless prisms, 
so m.p. 34 to 34.8°C)]. 

TLC [Silica Gel ; hexane/AcOEt (4/1)] : Rf = 0.22 

NMR (90MHz, CDCfa) 5 : 1.45(9H. 8, CH 3 x 3), 3.72(2H, m, CHa), 4.79(1H, br.NH), 5.15(2H, m, « CHa), 5.65 
to 6.07(1H, m, CH ~) 

35 IR (KBr) cnr' : 3320, 2960, 2900, 1670, 1510, 1360, 1245, 1150, 1040, 1015, 990, 950, 922, 860 

2) Synthesis of N-t-butoxycarbonyt-(2,3-epoxypropyl) amine (28) 

The amine compound (27) [6.72 g (42.75 mmol.)] synthesized in 1) was dissolved in methylene chloride 
40 (200 mQ, to which was added, under ice-cooling, m-chloroperbenzoic acid [9.59 g (55.57 mmol.)]. The mixture 
was stirred at room temperature for 1 5 hours. A 5% aqueous solution of sodium thiosulfate and a 1 0% aqueous 
solution of sodium hydrogencarbonate were added to the reaction mixture, which was subjected to extraction 
with chloroform. The organic layer was dried over anhydrous potassium carbonate, and then concentrated 
under reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 
45 210 g ; eluent : hexane/ethyl acetate = 3/1 to 2/1) to obtain the desired product (28) [5.91 g (79.8%, colorless 
oily substance)]. 

TLC [Silica Gel ; hexane/AcOEt (3/1)] : Rf = 0.24 

NMR (90MHz,CDC4)8:1.45(9H,s ( CH3 x 3), 2.58(1 H, d,d, O-CH), 2.77(1 H.t, O-CH), 3.00 to 3.67(3H,m, 
50 O-CH, CHaN), 4.80(1 H, br.NH) 

IR (film) cnr 1 : 3335, 2975, 2920, 1700, 1520, 1366, 1272, 1251, 1171 

3) Synthesis of bis(n4)utylcarbamoyloxyethylH3'-t-butoxycarbon propylamine (29) 

55 Th epoxy compound (28) [866 mg (5.0 mmol.)] synthesized In 2) was dissolved in toluene (25 mQ, to which 
was added N f N-bis(n-butyicarbamoyioxyethyl)amIne [1.517 g (5.0 mmol.)], and th mixture was refiuxed for 
22 hours. The reaction mixture was, after cooling, concentrated under reduced pressure. The crude product 
thus btalned was purified by column chromatography (sUica gel : 20 g ; eluent : hexane/ thyl acetate = 1/4) 
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to obtain ft desired product (29) [2.1 8 g (91 .5%, coloriess viscous substance)]. 
TLC (Silica Gel ; hexane/AcOEt (1/4) : Rf = 0.27 

NMR (90MHz,CDCfa) 6 : 0.90(6H, t, CH 3 x 2), 1.43(9H, s, CH 3 x 3), 1.13 to 1.66(8H, m, CH 2 x 4), 2.60(2H, 
6 d, CH 2 N), 2.79(4H, t, N-CJfe x 2), 3.15(6H, q f OCONHCHa x 3), 3.66(1H, m ( CH-OH), 4.10(4H, t, 

OCOCJHi x 2), 5.20(2H, br,~NH) 
IR (film) cnrr* : 3320, 2950, 2920, 2855, 1692, 1530, 1450, 1365, 1255, 1 168 

4) Synthesis of (3'^mino-2'«hydroxypropyl)-bls(n-butylcarbamoyloxyethyl) amine dihydrochloride (30) 

10 

The compound (29) [476 mg (1.0 mmol.)] synthesized in 3) was dissolved in methanol (8 mf), to which was 
added, under ice-cooling, methanol saturated with hydrochloric acid (1 0 ml), and then the mixture was allowed 
to stand at room temperature for 30 minutes. The solvent was distilled off under reduced pressure. The crude 
hydrochloride salt thus obtained was dissolved in a methanol/concammonia water (50/1) solution, and purified 
15 by column chromatography [silica gel : 14 g ; eluent : methanol/concammonia water (50/1) to obtain the free 
base [297 mg (78.9%, colorless oily substance)]. This free base was treated, under Ice-cooling, with methanol 
saturated with hydrogen chloride to obtain the desired product (30) [310 mg (colorless powder)]. 
(Free Base) 

20 TLC (Silica Gel : MeOH/conc.NH*OH (50/1) : Rf = 0.47 

NMR (90MHz, CDCfJ 5 : 0.91(6H, t, CH 3 x 2), 1.43(8H, m, CH 2 x 4), 2.41 to 3.45(13H, m, CH 2 N x 4, CH- 
OH, CH 2 NHCO x 2), 4.10(4H, br, t, CH 2 OCO x 2), 6.05(2H, br, NHCO x 2), 6.43(3H, br, NH^OH) 
IR (film) cnr 1 : 3300, 2951, 2855, 1690, 1538, 1465, 1259, 1 141, 1055, 1022 

25 Production Example 12 

(3'-Am!no-2^lmeftyic»ifcamo amine dihydrochloride (32) 

1) Synthesis of bis(n^utylcarbamoyIaxyethylM3-t-butoxyc^ 
30 propylamine (31) 

The compound (29) [477 mg (1 .0 mmol.)] synthesized In Production Example 1 1 -3) and triethylamine [0.836 
mf (6.0 mmol.)] were dissolved in methylene chloride (5 mf), to which was added, under Ice-cooling, ethyl 
chlorocarbonate [470 mg (3.0 mmol.)], and the mixture was stirred at room temperature for 2 hours. A 5% 

35 aqueous solution of sodium hydrogencarbonate was added to the reaction mixture, and the whole mixture was 
subjected to extraction with chloroform. The organic layer was dried over anhydrous potassium carbonate, and 
then the solvent was distilled off under reduced pressure. 

The crude carbonic add ester compound thus obtained was dissolved In toluene (2 mf), to which was added 
a 20% dimethytamine/toluene solution, and the mixture was stirred at room temperature for 10 minutes. A 5% 

40 aqueous solution of sodium hydrogencarbonate was added to the reaction mixture, which was subjected to ext- 
raction with chloroform. The organic layer was dried over anhydrous potassium carbonate, and then the solvent 
was distilled off under reduced pressure. The crude product thus obtained was purified by column 
chromatography (silica gel : 30 g ; eluent : hexane/ethyi acetate = 1/3) to obtain the desired product (31) [302 
mg (55.1%, coloriess viscous substance)]. 

45 

TLC [Silica Gel : hexane/AcOEt (1/4)] : Rf = 0.40 

NMR (90MHz, CDC4) 8 : 0.91(6H, t, CH 3 x 2), 1.44(9H, s, CH 3 x 3), 1.10 to 1.87(8H. m, CH 2 x 4), 2.57 
toZ97(6H f m ( N-CH ? x 3),2.88(6H,s,NCH 3 x 2).3.13(6H,q,OCONHCH 2 * 3), 4.07(4H, t, OCOCHa 
x 2), 4.81(1H, m, dR-OCON), 5.64(2H, br.NH) 
so IR (film) cnr* : 3320, 2960, 2930, 2860, 1690, 1530, 1460, 1400, 1368, 1250, 1195, 1 168, 1060 

2) Synthesis of (3'^ino-2 , ^imethylcarbarTK)yloxyprop^ amine 
dihydrochloride (32) 

65 The compound (31) [476 mg (1 .0 mmol.)] synthesized in 1) was dissolved In methanol (4 mf), to which was 
add d, under ice-cooling, methanol saturated with hydrogen chloride (4 mf), and the mixture was allowed to 
stand at room temperature for 10 minutes. The solvent was distilled off under reduced pressure. The crude 
hydrochloride salt was dissolved in a methanol/concammonia water (25/1) solution, and th reaction mixture 
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was concentrated under reduced pressure. Chloroform was added to the residue, and Insoluble materials were 
filtered off, and then the filtrate was concentrated under reduced pressure. The crude product thus obtained 
was purified by column chromatography [silica gel : 13 g ; eluent : m thand/concammonia water (1000/1)] to 
obtain the free base [108 mg (44.0%, colorless oily substance). This free base was treated, under Ice-cooling, 
with methanol saturated with hydrogen chloride to obtain the desired product (32) [138 mg (colorless powder)]. 
(Free Base) 

TLC [Silica Gel : MeOH/conaN^OH (1000/1)] : Rf = 0.23 

NMR (90MHz, CDCf 3 ) 8 : 0.90(6H, t, CH 3 x 2), 1.12 to 1.68(10H, m, CH 2 x 4, NH2), 2.57 to 2.97(8H, m, 
CH 2 N x 4).2.90(6H,s,NCH 3 x 2). 3.14(4H, q, ChfeNHCO x 2), 4.08(4H, t, CH 2 OCO x 2),4.82(1H, 
quint, CH-OCON), 5.47(2H, br.NHCO x 2) ~" 

IR (film) cm-1 : 3320, 2960, 2928, 2862, 1700, 1533, 1462, 1400, 1250, 1192. 1143, 1052, 1022 

Production Example 1 3 

2-[Bls(2'-n-butylcarbamoyioxyethyl)amino] ethyipiperidine dihydrochloride (36) 

*1) Synthesis of N-t-butoxycarbonyl^^'-hydroxyethyl) piperidine (33) 

2-(Piperidin-2-yl)ethanol [3.23 g (25 mmol.)] was dissolved in chloroform (50 mQ, to which was added t- 
bytyi S-(4,6-dimethyIpyrimidin-2-yl)thIocarbonate [6.01 g (25 mmol.)], and the mixture was stirred at room tem- 
perature for 40 hours. The reaction mixture was refluxed for further 4 hours. The reaction mixture was cooled, 
and subjected to extraction with chloroform after 1 N hydrochloric acid was added. The organic layer was dried 
over anhydrous potassium carbonate, which was then concentrated under reduced pressure. The crude pro- 
duct thus obtained was purified by column chromatography (silica gel : 200 g ; solvent : hexane/ethyl acetate 
= 2/1) to obtain the desired product (33) [5.73 g (99.9%, pale yellow oily substance)]. 

TLC [Silica Gel : hexane/AcOEt (2/1)] :Rf= 0.24 

NMR (90MHz, CDCfj) 8 : 1.45(9H, s p CH 3 x 3), 1.58(6H, m. CH 2 x 3), 1.92(2H, m, CH^C^OH), 2.68(1H, 

. m, CHNBOC), 3.52(2H, m, CH^OH), 3.95(1H, m, CHNBOC), 4.45(1H, m, CHNBOd) 

IR (film) cm-* : 3440, 2940, 2860ri690, 1660, 1420. 1363. 1275, 1162, 1140, 1052 

2) Synthesis of 1-N-t-butoxycarbonyl-2^2'S)^Iuenesulfonyloxyethyl) piperidine (34) 

The compound (33) [2.993 g (13.052 mmol.)] synthesized in 1) was dissolved in triethylamine (40 mQ, to 
which was added, under ice-cooling, p-toluenesulfonyl chloride [2.737 g (14.357 mmol.)], and the mixture was 
stirred at room temperature for 24 hours. After completion of the reaction, 2N hydrochloric acid (250 mQ was 
added to the reaction mixture, which was subjected to extraction with chloroform. The organic layer was dried 
over anhydrous sodium sulfate, and then the solvent was distilled off under reduced pressure. The crude pro- 
duct thus obtained was purified by column chromatography (silica gel : 150 g : eluent : n-hexane/ethyl acetate 
« 7/3) to obtain the desired product (34) [1.482 g (29.6%, colorless solid substance)]. This product was very 
unstable, and, therefore, it was subjected immediately to the subsequent reaction. 

TLC (Silica Gel : n-hexane/AcOEt (2/1 ) : Rf = 0.43 

NMR (90MHz,CDC* 3 )5:1.41(9H.s,CH 3 x 2),1.48to£26(8H,m,CH 2 x 4), 2.43{3H, s,Ar-CHa), 2.69(1 H, 
m, CHNBOC), 3.80 to4.43(4H, m, CHNBOC x 2, CHjOTs), 7.35,7.80(each 2H, d, aromatic protons) 

3) Synthesis of 1-N-t-butoxycaroonyl-2^bis(n-buty piperidine (35) 

Triethylamine [0209 mf(1.50 mmol.)] and the compound (19) [455 mg (1.50 mmol.)] synthesized in Pro- 
duction Example 8-3) were added to the compound (34) [575 mg (1.50 mmol.)] synthesized in 2). The mixture 
was heated at 100°C for 3 hours. After cooling, water was added to the reaction mixture. The whole mixture 
was subjected to extraction with chlorofrom, and the organic layer was dried over anhydrous potassium car- 
bonate, and then th solvent was distilled off under reduced pressure. The crud product thus obtain d was 
purified by column chromatography (silica gel : 27 g ; eluent : hexane/ethyl acetat = 1/3) to obtain the desired 
product (35) [125 mg (16.2%, colorless viscous substance)]. 

TLC [Silica G I : hexane/AcOEt (1/3)] ; Rf = 0.26 
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NMR (90MHz, CDC&) 8 : 0.89(6H, t, CH 3 x 2), 1.04 to 2.37(25H, m, CHa x 8, CH 3 x 3), 2.43 to 2.86(7H, 
m,CH 2 N x 3,CHNBOC),3.13(4H,m,OCONHCH ? x 2),3.80to4.57(6H,m,CH 2 OCO x 2, CHN50C 
x 2), 5.36(2 H, br.CONH x 2) 

IR (film) cm-' : 3315, 2920, 2850, 1690, 1530, 1480, 1441, 1361, 1270, 1252, 1175, 1122, 1095, 1010, 762 



4) Synthesis of 2^bis(2'-n-butylcarbamoyloxyethyi)amino] ethylpiperidine dihydrochloride (36) 

The compound (35) [123 mg (0.239 mmol.)] synthesized In 3) was dissolved In methanol (2 ml), to which 
was added, under Ice-cooling, methanol saturated with hydrogen chloride (4 mQ. The mixture was allowed to 
stand at room temperature for 30 minutes. The solvent was distilled off under reduced pressure. The crude 
hydrochloride salt thus obtained was dissolved in a methanol/concammonia water (50/1 ) solution, and purified 
by column chromatography [silica gel : 5 g ; eluent : methanol/concammonia water (50/1)] to obtain the free 
base [79 mg (79.7%, colorless oOy substance)]. This free base was treated, under ice-cooling, with methanol 
saturated with hydrogen chloride to obtain the desired product (36) [85 mg (colorless viscous substance)]. 
(Free Base) 

TLC [Silica Gel : MeOH/concNH^OH (50/1)] : Rf = 0.33 

NMR (90MHz, CDCfa) 5 : 0.91 (6 H, t, CH 3 x 2). 1.12 to 2.42(1 6H, m, CH 2 x 8), 2.50 to 3.50(11H, m, CH 2 N 
20 x 3, CH 2 NHCO x 2, CHN), 3.93 to 4.60(6H, m, CH 2 OCO x 2, CH 2 NH), 6.70(2H, br.CONH x 2) 

IR ;(fflm) crrr* : 3300(br), 2930, 2853, 1685, 1535, 1480, 1440, 1260, 1ft5 

Production Example 14 

25 4-Bis(n-butyIcart>amoyloxyethyI) aminopiperidine dihydrochloride (40) 

1) Synthesis of 1-N-t-butoxycarbonyl-4-hydroxyplperidine (37) 

4-Hydroxypiperidine [4.046 g (40 mmol.)] was dissolved in chloroform (1 00 m(), to which was added t-butyt 
S-(4,6-dimethylpyrimidin-2-yl)thiocarbonate [9.613 g (40 mmol.)]. The mixture was stirred at room temperature 
for 24 hours. The reaction mixture, after addition of 2N hydrochloric acid, was subjected to extraction with 
chloroform. The organic layer was dried over anhydrous potassium carbonate, and concentrated under reduced 
pressure. The crude product thus obtained was purified by column chromatography (silica gel : 260 g ; eluent: 
hexane/ethyl acetate = 1/3) to obtain the desired product (37) [7.756 g (96.3%, colorless prisms, m.p. 56.5 to 
57.5°C)]. 

TLC (Silica Gel : hexane/AcOEt (1/3) : Rf = 0.39 

NMR (90MHz, CDC&) 5: 1.44(9H, s, CH 3 x 3), 1.24 to 1.98(4H, m, CH 2 x 2), 3.01(3H, m, OH, Cl-feN), 
3.83(3H, m, CHOH, CH 2 N) 

40 IR (KBr) cm-1 : 3460, 2990, 2935, 2870, 1670, 1493, 1432, 1370, 1285, 1270, 1240, 1170, 1140, 1080, 
1039 

2) Synthesis of 1-N-t-butoxycarbonyi-4-p-toluenesulfonyioxypiperidine (38) 

The compound [4.025 g (20.0 mmol.)] synthesized in 1) was dissolved in triethylamine (60 mf), to which 
was added, under ice-cooling, p-toluenesulfonyl chloride [4.1 94 g (22.0 mmol.)]. The mixture was stirred at room 
temperature for 42 hours and then at 52 to 55°C for further 21 hours. After completion of the reaction, water 
was added to the reaction mixture, and then the whole mixture was subjected to extraction with chloroform. 
The organic layer was dried over anhydrous potassium carbonate, and then the solvent was distilled off under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 200 
g ; eluent : n-hexane/ethyl acetate = 3/1) to obtain the desired product (38) [3.041 g (42.8%, colorless plates, 
rap. 95.0to96.0°C)]. 

TLC [Silica Gel : n-hexane/AcOEt (2/1)] :Rf= 0.46 
55 NMR (90MHz, CDCfa) 8 : 1.43(9H, s, CH 3 x 3), 1.75(4H, m, CHj x 2), 2.43(3H, s, Ar-CHa), 3.09 to 3.74(4H, 
m, CH 2 N x 2), 4.68(1H, m, CHOTs), 7.34, 7.80(each 2H, d, aromatic protons) 
IR (KBr) cm-1 : 2 970, 2925, 1690, 160.0, 1425, 1362, 1240, 1190, 1175, 1138, 1012, 950, 879, 843, 818, 
778 
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3) Synthesis of 1-N-t-butoxycarb nyl^bis(n-butylcarbamoyIaxyethyl)amlnopiperidin (39) 

5 Triethylamine [0.278 mf (2.0 mmol.)] and the compound (1 9) [607 mg (2.0 mmol.)] synthesized in Produc- 
tion Example 8-3) were added to the compound (38) [701 mg (2.0 mmol.) synthesized in 2). The mixture was 
heated at 100°C for 24 hours. After cooling, water was added to the reaction mixture, and the whole mixture 
was subjected to extraction with chloroform. The organic layer was dried over anhydrous potassium carbonate, 
and then the solvent was distilled off under reduced pressure. The crude product thus obtained was purified 

10 by column chromatography (silica gel : 25 g ; eiuent : hexane/ethyS acetate = 1/2) to obtain the desired product 
(39) [208 mg (21.4%, colorless viscous substance)]. 

TLC [Silica Gel : hexane/AcOEt (1/2)] : Rf = 0.40 

NMR (90MHz,CDC£s)5:0.92(6H,t,CH3 * 2), 1.09 to 1.79(1 2H, m, CHa x 6), 1.45(9H,8,CH 3 x 3), 2.38- 
15 to 2.85(7H, m, CHjN x 2, CH 2 NBOC, CHN), 3.13(4H, m, OCONHCHa x 2), 3.88 to 4.32(6H, m, 

CH 2 OCO x 2, CH^IBOC), 5.09(2H, br.CONH x 2) 
IR (film) cnH : 3325, 2952, 2925, 2852, 1720, 1680, 1525, 1424, 1365, 1243, 1160, 1120, 1055, 1025 

4) Synthesis of 4-bis(n-butylcarbamoyloxyethyl) amlnopiperidine dihydrochloride (40) 

20 

The compound (39) [200 mg (0.41 mmol.)] synthesized in 3) was dissolved in chloroform (3 mQ, to which 
was added, under ice-cooling, methanol saturated with hydrogen chloride (4 mf), and the mixture was allowed 
to stand at room temperature for 15 minutes. The solvent was distilled off under reduced pressure. The crude 
hydrochloride salt thus obtained was dissolved in a methanol/conaammonia water (25/1) solution and purified 
25 by column chromatography [silica gel : 1 0 g ; eiuent : methanol/conaammonia water (25/1)] to obtain the free 
base [140 mg (88.3%, colorless oily substance)]. This free base was treated, under ice-cooling, methanol satu- 
rated with hydrogen chloride to obtain the desired product (40) [159 mg (colorless powder)]. 
(Free Base) 

so TLC (Silica Gel : MeOH/concNH^OH (30/1) :Rf= 0.24 

NMR (90MHz, CDCfg) 6 : 0.90(6H, t, CH 3 x 2), 1.10 to 1.90(12H, m, CH 2 x 6), 2.31 to 3.33(1 3H, m, CH 2 N 

x 4, CH 2 NHCO x 2, CHN), 4.03(4H P t, CH2OCO x 2), 5.1 3(2H, br.CONH x 2) 
IR (film) crrr* : 3310, 2955, 2925, 2855, 1700, 1535, 1468, 1252, 1143, 1055, 1020 

35 Production Example 15 

2-[Bis(n-butyIcarbamoyloxyethy0amino] methytpyridine dihydrochloride (41) 

Triethylamine [0.696 m? (5.0 mmol.)], the compound (19) [607 mg (20 mmol.)] synthesized in Production 
40 Example 8-3) and toluene (5 mQ were added to 2-(chloromethyl) pyridine hydrochloride [492 mg (3.0 mmol.)], 
and the mixture was heated at 100°C for 18 hours. After cooling, water was added to the reaction mixture, which 
was subjected to extraction with chloroform. The organic layer was washed with a 1N aqueous solution of 
sodium hydroxide, and then dried over anhydrous potassium carbonate. The solvent was distilled off under 
reduced pressure, and the crude product thus obtained was purified by column chromatography (silica gel : 30 
45 g ; eiuent : ethyl acetate) to obtain the free base [525 mg (66.6%, colorless viscous substance). 

This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (41) [623 mg (colorless powder)]. 

TLC (Silica Gel : AcOEt) :Rf = 0.22 
50 NMR (90MHz, CDCf*) : 0.90(6H. t, CH 3 x 2), 1.42(8H, m, CH 2 x 4), 2.85(4H, t, CH 2 N x 2), 3.13(4H, m, 
OCONHCHa x 2),3.88(2H,s,CH r Py),4.13(4H,t,CH 2 OCO x 2), 4.95(2H, br.CONH x 2),7.13(1H, 
m, pyridine proton), 7.38 to 7.75(2H, m, pyridine protons), 8.50(1 H, d, d, pyridine proton) 

IR (film) cm-i : 3320, 2952, 2925, 2862, 1702, 1590, 1535, 1460, 1452, 1252, 1140, 1052, 1024, 760 
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Production Example 16 

3- [Bis(n-butyIcarbamoyloxyethyl)amino] methylpyridine dihydrochloride (42) 

Trlethylamlne [0.696 nrf (5.0 mmol.)], the compound (19) [607 mg (2.0 mmol.)] synthesized in Production 
Example 8-3) and toluene (5 mQ were added to S-(chloromethyl) pyridine hydrochloride [492 mg (3.0 mmol.), 
and the mixture was heated at 100°C for21 hours. After cooling, water was added to the reaction mixture, which 
was subjected to extraction with chloroform. The organic layer was washed with a 1N aqueous solution of 
sodium hydroxide, and then dried over anhydrous potassium carbonate. The solvent was distilled off under 
reduced pressure, and the crude product thus obtained was purified by column chromatography (silica gel : 20 
g ; eluent : ethyl acetate) to obtain the free base [419 mg (53.1%, colorless viscous substance). 

This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (42) [496 mg (colorless powder)]. 

TLC (Silica Ge! : AcOEt) : Rf « 0.28 

NMR (90MHz. CDCfa) 8 : 0.90(6H, t, CHs x 2), 1.42(8H, m, CH 2 x 4), 2.77(4H, t, CH 2 N x 2), 3.15(4H, q, 
OCONHCHj x 2),3.71(2H,s,CHrPy),4.12(4H,t,CH 2 OCO x 2), 4.99(2H, br.C&NH x 2),7.24(1H, 
m, pyridine proton), 7.69(1 H, m f pyridine proton), 8.53(2H, m, pyridine protons) 

IR (film) cnH : 3315, 2951, 2925, 2860, 1700, 1535, 1252 

Production Example 17 

4- [Bls(n-butylcarbamoyIoxyethyI)amino] methylpyridine dihydrochloride (43) 

Triethylamine [0.696 mf (5.0 mmol.), N,N-bis(n-butylcarbamoyloxyethyl)amIne [607 mg (2.0 mmol.)] and 
toluene (5 mQ were added to 4-(chloromethyl) pyridine hydrochloride [492 mg (3.0 mmol.)], and the mixture 
was heated at 1 00°C for 23 hours. After cooling, water was added to the reaction mixture, which was subjected 
to extraction with chloroform. The organic layer was washed with 1N aqueous solution of sodium hydroxide, 
and dried over anhydrous potassium carbonate, and the solvent was distilled off under reduced pressure. The 
crude product thus obtained was purified by column chromatography (silica gel : 20 g ; eluent : ethyl acetate) 
to obtain the free base [195 mg (24.6%, colorless viscous substance). 

This free base was treated, under Ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (43) [230 mg (colorless powder)]. 

TLC (Silica Gel : AcOEt) : Rf = 0.18 

NMR (90MHz. CDC^) 8 : 0.90(6H, t, CH 3 x 2), 1.43(8H, m, CH 2 x 4), 2.78(4H, t, CH 2 N x 2), 3.15(4H, q, 
OCONHCHa x 2), 3.71 (2H, s, CHrPy), 4.13(4H, t, CHiOCO x 2), 5.06(2H, br.CftNH x 2),7.28(2H, 
d, pyridine protons), 8.52(2H, d, pyridine protons) 

IR (film) cm- 1 : 3325, 2951, 2925, 2862, 1700. 1601, 1530, 1468, 1418, 1249, 1140 

Production Example 1 8 

N,N-Bis(n-butylcarbamoytoxyethyI)-1,2-dlmethylethylenedIamlne dihydrochloride (46) 

1) Synthesis of 3-[N,N-bis(n-butylcarbamoyioxyethyl)amino] 2-butanol (44) 

A mixture of butylene oxide [713 mg (9.9 mmol.)] and the compound (19) [1 .00 g (3.3 mmol.)] synthesized 
in Production Example 8-3) was stirred at 1 1 0°C overnight After cooling, the crude product thus obtained was 
subjected to silica gel column chromatography, and eluted with ethyl acetate-methanoi (10 : 1), to obtain the 
desired product (44) [430 mg (34.7%)] as a yellow oily substance. 

IR (Neat) cnr' : 3300(br), 1700(br) 

NMR (90MHz, CDC^) 8 : 0.7 to 1.8(20H, m), 2.2 to 2.9(6H, m), 3.15(4H, q, J a 6Hz), 3.3 to 3.8(1H, m), 3.8 
to4.4(4H t m), 5.05(2H,m) 

2) Synthesis of N-[I2-[N\N'-bis(rvbuty1carba (45) 

Diethyl azodicarboxylate [0.35 mf (2.30 mmol.)] was added dropwlse to a solution of the compound (44) 
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[430 mg (1.15 mmol.)) synthesized in 1), phthaJimide [337 mg (2.30 mmol.)] and triphenyl phosphine [600 mg 
(2.30 mmol.)] in tetrahydrofuran (1 0 mf) at room temperature with stirring. The mixture was stirred at room tem- 
perature for n hour. The solvent was distilled off, and the residu was subjected to column chromatography 
using silica gel, and eluted with hexane-ethyl acerate (2 : 1), to btaln the phthalimldo compound (45)[550 mg 
(95.2%)] as a yellow oily substance. 

IR (Neat) cnrr' : 3325(br), 1770, 1700(br) 

NMR (90MHz, CDCl 3 ) S : 0.7 to 1.8(20H, m), 2.3 to 4.4(14H, m), 4.73(1H f m), 5.16(1H, m), 7.6 to 8.0(4H, m) 

3) Synthesis of N,l^bis(n-butylcarbamoyioxyethyi)-1,2dimethyIethylenedia^ dihydrochloride (46) 

A solution of the compound (45) [550 mg (1.09 mmol.)] synthesized in 2) and hydrazine hydrate [0.08 ml 
(1 .64 mmol.)] In methanol (3 mf) was heated for 3 hours under reflux. After cooling, the solvent was distilled 
off, and chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concen- 
trated under reduced pressure, and the residue was subjected to column chromatography using silica gel, and 
eluted with methanol-concammonia water (80 : 1), to obtain the free amine compound [248 mg (65.5%)] as a 
colorless oily substance. 

IR (Neat) crrH : 3300(br), 1700(br) 
NMR (90MHz, CDCf 3 )8 :0.7to1.8(20H,m),2.0to3^ 
m), 5.69(1 H.m) 

The above free amine compound (248 mg (0.66 mmol.) was dissolved In a 3.5M hydrogen 
chloride/methanol solution, and then the solvent was distilled off to obtain the desired product (46) (298 mg 
(61.1% on the basis of 45)] as a colorless ofly substance. 

Production Example 19 

N,N-Bis(n-butylcaitamoyloxyettiyl)-2-(4-chlorophenyl) ethylenediamlne dihydrochloride (49) 

1) Synthesis of 2-[N,N-bis(n-butyIcart)amoyloxyethyl)amino]-1-(4-chIorophenyl) ethanol (47) 

A mixture of 4-chlorostyrene [1.41 g (9.11 nmol.)] and the compound [2.40 g (7.92 mmol.)] synthesized in 
Production Example 8-3) was stirred at 1 10°C overnight After cooling, the crude product was subjected to col- 
umn chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the desired product 
(47) [3.04 g (83.9%)] as a yellow oOy substance. 

IR (Neat) cnr 1 : 3300(br), 1700(br) 

NMR (90MHz, CDCQ 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.45(1H, dd, J = 10, 14Hz), 2.6 to 3.0(5H, m), 
3.15(4H, q, J = 6Hz), 4.0 to 4.3(4H, m), 4.58(1H, dd, J = 3, 10Hz), 5.08(2H, m), 7.32(4H, s-like) 

2) Synthesis of N^-(N\N'-bIs(n4>utyicarbanraylGx^^ (48) 

Diethyl azodicarboxyiate [1.23 ml (7.97 mmol.)] was added dropwise to a solution of the compound (47) 
[3.04 g (6.64 mmoi.)], phthaiimide [1.17 g (7.97 mmol.)] and triphenylphosphlne [2.09 g (7.97 mmol.) In anhydr- 
ous tetrahydrofuran (60 ml) at room temperature with stirring. The mixture was stirred at room temperature for 
30 minutes. The solvent was distilled off, and the residue was subjected to column chromatography using silica 
gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the phthalimldo compound (48) [3.25 g (83.4%)] as 
a yellow oily substance. 

IR (Neat) cnr' : 3320(br), 1770, 1700(br) 

NMR (90MHz, CDCl 3 ) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.8(BH, m), 2.83(4H, t, J = 6Hz), 2.7 to 3.4(5H, m), 3.85(1H, 
dd, J = 10, 14Hz), 4.02(4H, t, J = 6Hz), 4.90(2H. m), 5.44(1H, dd, J = 5, 10Hz), 7.28(2H. d, J = 8Hz), 
7.46(2H, d, J = 8Hz), 7.5 to 8.0(4H, m) 
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3) Synthesis of N,N-bis(n-butylcarbamoyloxyethyl)-2-(4-chl rophenyl) ethylenediamlne dihydrochloride (49) 

A solution of the compound (48) [3.25 g (5.54 mmol.)] synthesized in 2) and hydrazine hydrate [0.30 ml 
(6.09 mmoi.)] in methanol (1 0 mQ was heated for 3 hours under reflux. After cooling, th solvent was distilled 
off, and chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concen- 
trated under reduced pressure. The residue was subjected to column chromatography using silica gel, and 
eluted with ethyl acetate-methanol (15 : 1), to obtain the free amine compound [1.03 g (40.7%)] as a colorless 
oily substance. 

IR (Neat) cm-* : 3300(br), 1700(br) 

NMR (90MHz. CDCQ S : 0.7 to 1 .1(6H, m), 1 .1 to 1 .7(8H, m), 2.3 to 3.0(6H, m), 3.15(4H, q, J = 6Hz), 3.98(1 H, 
dd, J = 4, 10Hz), 4.13(4H, t, J = 6Hz), 5.12(2H, m), 7.33(4H, s-like) 

The above free amine compound [360 mg (0.79 mmol.)] was dissolved in a 3.5M hydrogen 
chloride/methanol solution, and the solvent was distilled off to obtain the desired product (49) [392 mg (38.2% 
on the basis of 48)] as a coloiless oily substance. 

Production Example 20 

N,N-Bis(n-butylcarbamoyloxyethyl)-1-(3-chlorophenyl) ethylenediamlne dihydrochloride (54) and 
N,N-bis(n-butylcarbamoy1oxyethyl)-2-<3-chk)rophenyl) ethylenediamine dihydrochloride (55) 

1) Synthesis of 2iN,Nrbis(n-butyIcarbamoyloxyethyI)amino]-2-(3-chlorophenyl) ethanol (50) and 
2-[N 1 N-bis(n-butyIcarbamoylGxyeth^ 

A mixture of 3-chlorostyrene oxide [1.32 g (8.54 mmol.)] and the compound (19) [2.25 g (7.43 mmol.)] syn- 
thesized in Production Example 8-3) was stirred at 1 1 0°C overnight After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (4 : 3), to obtain a 
mixture [2.59 g (76.2%)] of the desired products (50, 51) as a yellow oily substance. This mixture was subjected 
to the subsequent reaction without purification. 

IR (neat) cnrr 1 : 3300(br), 1700(br) 

NMR (90MHz, CDCf^ 5 : 0.7 to 1.1(6H, m), 1.1 to 1.8(8H, m), 2.45(1H, dd, J = 10, 14Hz), 2.7 to 3.0(5H, m), 
3.15(4H, q, J = 6Hz), 4.14(4H, t, J = 6Hz), 4.58(1 H, dd, J - 3,10Hz), 5.08(2H, m), 7.26(3H, s-like), 
7.38(1H, s-like) 

2) Synthesis of N-H2-[N',N'-bis(n-butylcarbamoyloxyethyO amino^2-(3-chlorophenyl)]ethyl]phthallmide (52) 
and N-P-[N\N'4)Is(n-butylcarbamoyto^ (53) 

Diethyl azodicarboxytate [1.05 g (6.79 mmol.)] was added dropwise,at room temperature while stirring, to 
a solution of the above mixture (50, 51) [2.59 g (5.66 mmol.)], phthalimide [1.00 g (6.79 mmol.)] and triphenyt- 
phosphine [1.78 g (6.79 mmol.)] in anhydrous tetrahydrofuran (50 mQ, and the whole mixture was stirred at 
room temperature for 30 minutes. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with hexane-ethyl acetate (2:1 -> 4 : 3), to obtain the phthalimtdo 
compound (52) [250 mg (7.5%)] from the first fraction as a yellow oily substance. 

IR (Neat) cmri : 3350(br) f 1770, 1710(br) t 1600 

NMR (90MHz, CDCy 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.4 to 3.3(8H, m), 3.8 to 4.6(7H, m), 4.98(2H, 
m), 7.0 to 7.4(4H, m), 7.5 to 7.4(4H, m) 

From the second fraction, the phthalimido compound (53) [895 mg (27.0%)] was obtained as a pale yellow 
oDy substance. 

IR (Neat) cmri : 3325(br), 1770, 1700(br), 1600 

NMR (90MHz, CDCfg) S : 0.7 to 1.0(6H, m), 1.0 to 1.6(8H, m), 2.80(4H, t, J = 6Hz), 2.8 to 3.3(5H ( m), 3.83(1 H, 
dd, J — 11. 14Hz), 3.98(4H, t, J = 6Hz), 4.86(2H, m), 5.41(1H f dd, J = 5, 11Hz, 7.1 to 7.6(4H, m), 7.6 to 
7.9(4H, m) 
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3) Synthesis of N.f4-bis(i>butylcarbamoyloxyethyl>-1-(3-chlorophenyl) thyienedlamln dihydrochloride (54) 

A solution of phthaltmlde compound (52) [250 mg (0.43 mmol.)] and hydrazine hydrate [0.03 mf (0.52 
mmo).)] In methanol (3 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled off. 
Chloroform was added to the residue, and the n precipitates were filtered off. The fOtrate was concentrated under 
reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted with 
ethyl acetate-methanol (10 : 1), to obtain the free amine compound (50 mg) as a pale yellow oily substance. 

IR (Neat) crrH : 3300(br), 1700(br), 1600 

NMR (90MHz, CDC?*) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H ( m), 2.4 to 3.4(10H, m), 3.7 to 4.4(5H, m), 6.11(2H, 
m), 7.0to7.4(4H,m) 

The above free amine compound [50 mg (0.1 1 mmol.)] was dissolved in a 3.5M hydrogen chlorlde/methanol 
solution. The solvent was distilled off to obtain the desired product (54) [53 mg (23.5% on the basis of 52)] as 
a pale yellow oOy substance. 

4) Synthesis of N,N-bis(rhbutylcarbamoyIoxyethyl)-2-(3-chlorophenyl) ethylenediamine dihydrochloride (55) 

A solution of phthaJImide compound (53) [895 mg (1.53 mmol.)] and hydrazine hydrate [0.09 mf (1.84 
mmol.)] In methanol (5 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled off. 
Chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concentrated under 
reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted with 
ethyl acetate-methanol (20 : 1), to obtain the free amine compound [540 mg (77.5%)] as a colorless oily sub- 
stance. 

IR (Neat) cnr* : 3300(br), 1700(br), 1600 

NMR (90MHz, CDC?a) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.47(1H, dd, J = 10, 14Hz), 2.73(1H, dd, J = 
4, 14Hz), 2.83(4H, t, J = 6Hz) ( 3.15(4H, q, J = 6Hz), 3.97(1H, dd, J = 4, 10Hz), 4.14(4H t t, J = 6Hz), 
5.03(2H, m), 7.27(3H, s-Iike), 7.39(1 H, s-like) 

The above free amine compound [540 mg (1.18 mmol.)] was dissolved in a 3.5M hydrogen 
chlorfde/methanof solution. The solvent was distilled off to obtain the desired product (55) [620 mg (76.7% on 
the basis of 53)] as a pale yellow oily substance. 

Production Example 21 

N,N-bis(rvbutylcarbamoyloxyethyi)-2-ben2ylethylenediamine dihydrochloride (58) 

1) Synthesis of 1-bertzyl-2-[N,N-bls(n-butylcarbamoy)oxyethyl)amEno] ethanol (56) 

A mixture.of 2,3-epoxypropylbenzene [1.93 g (14.4 mmol,)] and the compound [4.36 g (14.4 mmol.)] syn- 
thesized In Production Example 8-3) was stirred at 1 1 0°C overnight After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1) to obtain the 
compound (56) [3.41 g (54.2%)] as a brown oily substance. 

IR (Neat) crrr* : 3325(br), 1700(br), 1600 

NMR (90MHz, CDCfa) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.35(1H, dd, J = 10, 14Hz), 2.5 to 3.0(7H, m), 
3.12(4H, q, J = 6Hz), 3.5 to 4.0(1H, m), 4.10(4H, t, J = 6Hz), 4.90(2H, m), 7.27(5H, s-like) 

2) Synthesis of N-[[1-benzyl-2-[^N'-bis(n-butylcarbamoyloxyethyl)aml^ (57) 

Diethyl azodicarboxyiate [1.44 mf (9.36 mmol.)] was added dropwise, at room temperature under stirring, 
to a solution of the compound (56) [3.41 g (7.80 mmol.)] synthesized in 1), phthalimide [1.38 g (9.38 mmol.)] 
and triphenyiphosphtne [2.45 g (9.36 mmol.)] In anhydrous tetrahydrofuran (70 mQ, and th mixture was stirred 
fbr2h urs at room temperature. 

The solvent was distilled off, and the residue was subjected to column chromatography using silica gel, 
and eluted with hexane-ethyl acetate (2 : 1), to obtain the phthallmldo compound (57) [1.55 g (35.1%)] as a 
yellow oily substance. 
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IR (Neat) cmr* : 3350(br), 1770, 1 700(br) 

NMR (90MHz, CDCfa) 5 : 0.7 to 1.1 (6H, m), 1.1 to 1.7(8H f m), 2.3 to 4.4(17H, m) f 5.03(2H, m), 6.9 to 7.4(5H, 
m).7.4to8.0(4H,m) 

5 

3) Synthesis of N,N-bis(n-butytcarbamoytoxyethyl)-2-benzy]ethylenediamine dihydrochloride (58) 

A solution of the compound (57) [1.54 g (2.72 mmol.)] synthesized in 2) and hydrazine hydrate [0.16 mf 
(3.26 mmol.)] in methanol (10 ml) was heated under reflux for 3 hours. After cooling, the solvent was distilled 
10 off. Chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concentrated 
under reduced pressure. TTie residue was subjected to column chromatography using silica gel, and eluted with 
methanol-concammonia water (1000 : 1), to obtain the free amine compound [380 mg (32.0%)] as a colorless 
^ oily substance. 

15 IR (Neat) cnr' : 3300(br), 1700(br), 1600 

NMR (90MHz, CDCfa) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.2 to 3.0(9H, m), 3.15(4H, q, J = 6Hz), 3.8 to 
4.3(4H, m), 5.32(2H, m), 7.0 to 7.4(5H, m) 

The above free amine compound [230 mg (0.53 mmol.)] was dissolved in a 3.5M hydrogen 
20 chioride/methanol solution. The solvent was then distilled off to obtain the desired product (57) [355 mg (25.6% 
on the basis of 56) as a pale yellow oily substance: ( <, - 

Production Example 22 

25 N,N-Bls(n-butyicarbamoyloxyethyI)-2-(3-methyi phenyl) ethyienediamine dihydrochloride (61 ) 

1) Synthesis of 2-[N,N-bis(n-butyicarbamoytoxyethyl)amino}-1-(3-methylphenyl) ethanol (59) 

A mixture of 3-methylstyrene oxide [1.89 g (14.1 mmol.)] and the compound [3.87 g (11.3 mmol.)] syn- 
30 thesized in Production Example 8-3) was stirred at 11 0°C overnight After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (1 : 1), to obtain the 
compound (59) [4.23 g (75.8%)] as an orange oily substance. 

IR (Neat) cnr* : 3320(br), 1700(br) 
35 NMR (90MHz, CDC^) 5 : 0.7 to 1 -0(6H, m), 1 .0 to 1 .7(8H, m), 2.34(3H, s), Z48(1 H, dd ( J = 1 0, 14Hz), 2.4 to 
3.1(5H ( m), 3.14(4H, q, J = 6Hz), 4.14(4H, t, J = 6Hz), 4.56(1H, dd, J = 3, 10Hz) f 5.03(2H, m), 6.9 to 
7.4(4H, m) 

.2) Synthesis of N-{[2-[N\NM)is(n-butyicarbamoyloxyeth^ (60) 

40 

Diethyl azodicarboxylate [1 .79 ml (1 1 .60 mmol.)] was added dropwise, at room temperature under stirring, 
to a solution of the compound (59) [4.23 g (9.67 mmol.)] synthesized In 1), phthalfmtde [1.71 g (1 1 .60 mmol.)] 
and trfphenyfphosphine [3.04 g (1 1.60 mmol.)] in anhydrous tetrahydrofuran (1 00 mQ, and the mixture was stir- 
red at room temperature for 1.5 hours. The solvent was distilled off, and the residue was subjected to column 
45 chromatography using silica gel, and eluted with hexane-ethyl acetate (4 : 3) to obtain the phthalimido com- 
pound (60) [4.62 g (84.3%)] as a yellow oily substance. 

IR (Neat) cm-1 : 3330(br), 1770, 1710(br), 1605 

NMR (90MHz, CDC^)5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.32(3H, s), Z82(4H, t, J = 6Hz), 2.8 to 3.4(5H f 
so m), 3.7 to 4J2(5H, m), 4.88(2H, m), 5.44(1H f dd, J = 5, 1 1Hz), 6.9 to 7.5(4H, m), 7.5 to &0(4H, m) 

3) Synthesis of N,N-bis(n-butylcarbamoyIoxyethyl)-2-(3Hmethylphenyl) ethyienediamine dihydrochloride (61) 

A solution of the compound [2.31 g (4.08 mmol.)] synthesized in 2) and hydrazine hydrate [0.20 ml (4.90 
55 mmol.)] In methanol (15 mf) was heated for 2 hours under reflux. After cooling, the solvent was distilled off. 
Chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concentrated under 
reduced pressure, and the residu was subjected to column chromatography using silica gel, and eluted with 
ethyl acetatenfnethanol (15 : 1), to obtain the fire amine compound [1.10 g (61.8%)] as a colorless oily subst- 



28 



EP 0 278 621 B1 



ance. 

IR (Neat) cnri : 3320(br), 1700(br), 1605 

NMR (90MHz, CDC^) 8 : 0.6 to 1.1(6H, m). 1.1 to 1.7(8H. m), 2.33(3H, s), 2.4 to 3.0(6H. m), 3.13(4H, q, J = 
6Hz), 3.94(1H, dd, J = 4, 10Hz), 4.13(4H, t J = 6Hz), 5.12(2H. m) ( 6.9 to 7.4(4H, m) 

The above free amine compound [1 .1 0 g (2.52 mmol.) was dissolved in a 3.5M hydrogen chloride/methanol 
solution. The solvent was distilled off to obtain the desired product [1.27 g (61.1% on the basis of 60)] as a 
pale yellow oBy substance. 

Production Example 23 

N,N-bis(rhbutylMitamoyloxyethyl>2K4HTiethylphen^) ethylenediamine dihydrochloride (64) 

1) Synthesis of 2^(N\N f -bls(n4>utylra^ ethanol (62) 

A mixture of 4-methylstyrene oxide [1.84 g (13.7 mmol.)] and the compound [3.57 g (11.8 mmol.)] syn- 
thesized In Production Example 8-3) was stirred at 1 20°C for 4 hours. After cooling, the crude product was sub- 
jected to column chromatography using sDica gel, and eluted with hexane-ethyl acetate (1 : 1) to obtain the 
compound (62) [3.70 g (71.7%)] a yellow oily substance. 

IR (Neat) crrr* : 3325(br), 1700(br) 

NMR (90MHz, CDC^) S : 0.7 to 1 .1(6H, m). 1 .1 to 1 .7(8H, m), Z32(3H, s). 2.47(1 H, dd, J = 1 0, 1 7Hz), 2.77(1 H, 
dd, J = 3, 10Hz), 2.7 to 3.0(4H f m), 3.14(4H, q, J = 6Hz) f 4.14(4H, t, J = 6Hz), 4.56(1H, dd, J = 3,17Hz). 
5.03(2H, m). 6.9 to 7.4(4H, m) 

2) Synthesis of N-[[2-[N\NM>ls(rhbutyl(»rbamoyla^ (63) 

Diethyl azodicarboxylate [1 .56 ml (1 0.2 mmol.)] was added dropwise, under stirring at room temperature, 
to a solution of the compound (62) [3.70 g (8.46 mmol.)], phthalimide [1.49 g (10.2 mmol.)] and trlphenyi phos- 
phine [2.66 g (10.2 mmol.)] In anhydrous tetrahydrofuran (100 mQ, and the mixture was stirred for 0.5 hour at 
room temperature. The solvent was distilled off, and the residue was subjected to column chromatography using 
silica gel, and eluted with hexane-ethyl acetate (2 : 1) to obtain the phthalimide compound (63) [4.17 g (87.0%)] 
as a yellow oily substance. 

IR (Neat) crrr* : 3325(br), 1770, 1710(br) 

NMR (90MHz, CDCfa) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.30(3H, s), 2.82(4H, t, J = 6Hz), 2.7 to 3.3(5H, 
m) t 3.5 to 4.3(5H, m), 4.87(2H, m), 5.44(1 H, dd, J = 5, 1 1 Hz), 7.14(2H, d, J = 9Hz), 7.39(2H, d, J = 9Hz), 
7.5to7.9(4H,m) 

3) N,N-Bis(n-butylcarbamoyloxyethyl)-2^4-methylphenyi) ethylenediamine dihydrochloride (64) 

A solution of the compound (63) [2.32 g (4.09 mmol.)] synthesized in 2) and hydrazine hydrate [0.24 mi 
(4.91 mmol.) In methanol (20 mQ was heated for 3 hours under reflux. After coding, the solvent was distilled 
off. Chloroform was added to the residue, and precipitates were filtered off. The filtrate was concentrated under 
reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted with 
ethyl acetate-methanol (10 : 1), to obtain the free amine compound [1 J22 g (68.3%)] as a pale yellow oily sub- 
stance. 

IR (Neat) crrr 1 : 3330(br), 1700(br) 

NMR (90MHz, CDC%) 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.32(3H, s), 2.3 to 3.1(6H, m), 3.13(4H, q, J = 
6Hz), 3.95(1H, dd, J = 4, 10Hz), 3.8 to 4.4(4H, m), 5.32(2H, m), 7.15(2H, d, J = 9Hz), 7.24(2H, d, J = 
9Hz) 

Th above free amine compound [1i2 g (2.79 mmol.)] was dissolved in a 3.5 M hydrogen 
chloride/methanol solution. The solvent was distilled off to obtain the desired product [1.42 g (68.1% on the 
basis of 63) as a yellow oily substance. 
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Production Example 24 

Methyl 2-amino-3-[N ( N-bis(n-butylcarbamoyioxyethyi)amino] propionate dihydrochloride (68) 

5 1) Synthesis of N-t-butoxycarbonyl-D,L-serine methyl ester (65) 

Triethylamine [1.78 mt (12.5 mmol.)] was added, under stirring at room temperature, to a solution of DL- 
serine methyl ester hydrochloride [3.89 g (12.5 mmol.)] in methylene chloride (50 mf), and the mixture was stir- 
red for 30 minutes, to which was added dk-butyl df carbonate [6.00 g (13.8 mmol.)]. The whole mixture was 
10 stirred for 20 hours at room temperature. The reaction mixture was washed with 1 N aqueous solution of sodium 
hydroxide and water, successively, and dried, and then the solvent was distilled off. The residue was subjected 
to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the desired 
product (65) [2.80 g (51.1%)] as a colorless ofly substance.. 

15 IR (Neat) cnH : 3370(br), 1740(br) f 1700(br) 

NMR (90MHz, CDCfy S : 1 ,45(9H, s), 3.77(3H, s), 3.90(2H, m), 4.35(1 H, m), 5.50(1 H, br.d, J = 7Hz) 

2) Synthesis of methyl 2-(t-butoxycarbonyl amino) acrylate (66) 

20 97% 4-ToIuenesulfonyl chloride [1 .29 g (6.57 mmol.)] was added, under stirring at room temperature, to a 
solution of the compound (65) [1.44 g (6.57 mmol.)] synthesized in 1), triethylamine [1.10 g (7.88 mmol.)] and 
4-dimethylaminopyridine [400 mg (3.29 mmol.)] in methylene chloride (25 mQ, and the mixture was stirred for 
3 hours. The reaction mixture was cooled with ice, washed with water and dried, and then the solvent was dis- 
tilled off. The residue was subjected to column chromatography using silica gel, and eluted with hexane, to 

25 obtain the unsaturated ester compound (66) [930 mg (70.3%)] as a colorless oily substance. 

IR (Neat) cnH : 3400(br), 1700, 1630 

NMR (90MHz, CDCf*) S : 1.50(9H, s), 3.83(3H, s), 5.75(1H, d, J = 2Hz), 6J20(1H, s), 7.02(1H, m) 

30 3) Synthesis of methyl 24-butoxyc^rbonyIamino-34N ( N-bi3(n-butyicarbamoyloxyethyi)amIno] propionate (67) 

A solution of the compound (66) [900 mg (4.47 mmol.) synthesized in 2) and the compound [1.36 g (4.47 
mmol.)] synthesized in Production Example 6-3) in methanol (2 mi) was stirred at 1 00°C overnight The solvent 
was, then, distilled off, and the residue was subjected to column chromatography using silica gel, and eluted 
35 with hexane-ethyl acetate (1 : 1), to obtain the compound (67) [680 mg (30.1%)] as a colorless oiiy substance. 
Also, the unsaturated ester compound (66) [260 mg (26.9%)] was recovered. 

IR (Neat) cnr 1 : 3320(br), 1700(br) 

NMR (90MHz, CDCfa) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(17H, m), 2.77(4H, t, J = 6Hz), 2.96(2H, d, J = 6Hz), 
40 3.15(4H f q, J ■ 6Hz). 3.6 to 3.8(4H, m), 3.9 to 4.4(5H, m), 5.20(2H, m), 5.67(1H, m) 

4) Synthesis of methyl 2-amino-3-[N I ^bis(n-butylcarb propionate dihydrochloride (68) 

The compound (67) [680 mg (1.35 mmol.) synthesized in 3) was dissolved in a 3.5M hydrogen 
45 chloride/methanoJ (4 mf) solution, and the solution was stirred for 7 hours. The solvent was distilled off, and 
the residue was poured Into an ice-cooled 1N aqueous solution of sodium hydroxide and ethyl acetate. The 
ethyl acetate layer was, then, separated, washed with water and dried. The solvent was then distilled off, and 
the residue was subjected to column chromatography using silica gel, and eluted with methanot-ethyi acetate 
(1 : 10) to obtain the free amine compound [190 mg (35.0%)] as a yellow oily substance. 

so 

IR (Neat) cnri : 3320(br), 1700(br) 

NMR (90MHz, CDC4) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.6 to 3.0(6H, m), 3.15(4H, q,J c 6Hz), 3.3 to 
3.8(1 H, m), 3.73(3H, s), 4.09(4H, t, J = 6Hz), 5.14(2H, m) 

55 Th above fre amine compound [190 mg (0.47 mmol.)] was dissolv d In a 3.5M hydrogen 
chlori de/methano! solution. The solvent was distilled off to obtain the desired product (68) [21 5 mg (33.4% on 
the basis of 67)] as a yellow oOy substance. 
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Production Example 25 

N,N-Bb(n-butylcarbamoyloxyethyl) aminoacetamide monohydrochloride (69) 

A mixture of the compound [760 mg (2.50 mmoi.)] synthesized in Production Example 8-3) and 2-chloroa- 
cetamide [234 mg (2.50 mmoi.)] was stirred at 1 1 0°C overnight The mixture was cooled, to which were added 
an aqueous solution of sodium bicarbonate and ethyl acetate. The ethyl acetate layer was separated, and the 
aqueous layer was subjected to extraction with ethyl acetate. The organic layers were combined, washed with 
water and dried, and then the solvent was distilled off. The residue was subjected to column chromatography 
using silica gel, and eluted with ethyl acetate-methanoi (10 : 1), to obtain the carbamoyl compound [636 mg 
(70.4%)] as a colorless oily substance. 

IR (Neat) crrH : 3400(br), 3300(br), 1700(br) 

NMR (90MHz, CDC4) 8: 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.84(4H, t, J = 6Hz), 3.15(4H, q, J = 6Hz), 
3.23(2H, s), 4.15(4H, t, J = 6Hz), 5.10(2H, m), 5.94(1H, m), 7.27(1H, m) 

The above carbamoyl compound [600 mg (1.66 mmoi.)] was dissolved In a 3.5M hydrogen 
chloride/methand solution. The solvent was distilled off to obtain the desired product (69) [585 mg (58.9% on 
the basis of 19)] as a pale yellow oily substance. 

Production Example 26 

N.M-Blstn-butylcarbamoyloxyethyl^^fluorophenyO ethyienediamlne dihydrochloride (72) 

1) Synthesis of 2^,N-bis(rHbutylcarbamoyloxyethy0amino>1-(4-fluorophenyl) ethanol (70) 

A mixture of 4-fluoroepoxystyrene [1.17 g (8.47 mmoi.)] and the compound [2.53 g (8.47 mmoi.)] syn- 
thesized In Production Example 8-3) was stirred at 1 1 0°C overnight After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyi acetate (1 : 1), to obtain the 
alcohol compound (70) [3.37 g (90.1%)] as a brown oily substance. 

IR (Neat) cm-' : 3200(br), 1700(br), 1600 

NMR (90MHz, CDCfa) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.9(8H, m), 2.44(1H, dd, J = 10, 15Hz), 2.6 to 3.0(5H, m), 
3.15(4H, q, J = 6Hz), 3.7 to 4.3(4H, m), 4.58(1R dd, J « 3, 10Hz), 4.95(2H, m), 7.00(2H, t, J = 9Hz) f 
7.34(2H, dd, J = 6, 9Hz) 

2) Synthesis of N-[[2-[N\N'-bis(rHbutyl<»rt (71) 

DIethylazodicarboxylate [1.41 ml (9.16 mmoi.)] was added dropwise, under stirring at room temperature, 
to a solution of the compound (70) [3.37 g (7.63 mmoi.)] synthesized in 1), phthalimide [1.35 g (9.16 mmoi.)] 
and trlphenylphosphine [2.40 g (9.16 mmoi.)] in anhydrous tetrahydrofuran (90 mQ, and the mixture was stirred 
for 30 minutes at room temperature. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the phthalimido com- 
pound (71) [2.57 g (59.0%)] as a yellow oily substance. 

IR (Neat) crrr' : 3325(br), 1 770, 1 710(br), 1 600 

NMR (90MHz, CDCQ 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.82(4H, t, J = 6Hz), 2.8 to 3.3(5H, m), 3.86(1 H, 
dd, J = 11, 14Hz), 4.00(4H, t, J = 6Hz), 4.86(2H, m), 5.45(1H, dd, J = 5, 11Hz), 7.00(2H, t, J = 9Hz), 
7.40(2H, dd. J = 6, 9Hz), 7.4 to 8.0(4H, m) 

3) Synthesis of N,N-bIs(n-butylcarbamoylQxyethyl)-2-(4-fIuorophenyf) ethyienediamlne dihydrochloride (72) 

A solution of the compound (71) [2.06 g (3.61 mmoi.)] synthesized In 2) and hydrazine hydrate [0.21 ml 
(4.33 mmoi.)] in methanol (1 5 mQ was heated for 2 hours under reflux. After cooling, the solvent was distilled 
off, and chloroform was added to the residue. Precipitates w re filtered off, and th filtrate was concentrated 
under reduced pressure. The residue was subjected to column chromatography using silica gel, and eluted with 
methanol-ethyl acetate (1 : 10), to obtain the fre amine compound [1 .30 g (81 .7%)] as ay How oily substance. 
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IR (Neat) cnr 1 : 3320(br), 1700(br), 1600 

NMR (90MHz, CDC4) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.47(1H, dd f J = 10, 13Hz), 2.72(1H, dd, J = 
5, 13Hz). 2.82(4H, t. J = 6Hz), 3.15<4H, q, J = 6Hz), 3.98(1H, dd, J = 5, 10Hz), 4.14(4H, t, J = 6Hz), 
5.03(2H, m), 7.00(2H, t, J = 9Hz), 7.35(2H, dd, J = 6, 9Hz) 

5 

The above free amine compound [1 .30 g (2.95 mmol.)] was dissolved In a 3.5M hydrogen chloride/methanol 
solution, and the solvent was distOled off to obtain the desired product (72) [1.38 g (74.4% on the basis of 71)] 
as a yellow oOy substance. 

10 Production Example 27 

N,N-BIs(n-butyicarbamoyloxyethyl)-N # -phenyIethylenedlamine dihydnochlorlde (73) 

A solution of 2-anHinoethanol [2.74 g (20.0 mmol.)], trlphenylphosphlne [5.97 g (22.8 mmol.)], triethylamine 
is (2.78 mf (20.0 mmol.)] and carbon tetrachloride [1 .93 nrf (20.0 mmol.)] in acetontoile (16 mQ was stirred for 23 
hours at 6°C. Resulting precipitates were filtered off, and the filtrate was concentrated under reduced pressure. 
The residue was washed with petroleum ether, and the washing was concentrated under reduced pressure to 
obtain a crude product of phenylaziridine. A mixture of this crude product and the compound [3.03 g (20.0 
mmol.)] synthesized in Production Example 8-3) was stirred for one hour at 1 1 0°C. After cooling, the crude pro- 
20 duct was subjected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1 ), to 
obtain the phenylamine compound [900 mg (10.6%)] as a pale yellow oily substance. 

IR (Neat) cnH : 3320(br), 1700(br), 1600 

NMR (90MHz, CDCl 3 ) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.4 to 2.9(6H, m), 2.9 to 3.3(6H, m), 4.10(4H, 
25 t J = 6Hz), 4.69(2H, m). 6.63(2H, d, J = 9Hz), 6.65(1 H, t, J = 9Hz), 7.7(2H, t, J = 9Hz) 

The above phenylamine compound [900 mg (2.13 mmol)] was dissolved in a 3M hydrogen 
chloride/methanol solution. The solvent was then distilled off to obtain the desired product (73) [1.04 g (10.0% 
on the basis of 2-aniiinoethanol)] as a colorless oily substance. 

30 

Production Example 28 

N t N-Bis(n-bufylcarbamoyIoxyethyI)-N'-benzylethylenediamine (74) 

35 A solution of N-benzylethanoIamfne [3.02 g (20.0 mmol.)], triphenylphosphine [5.97 g (22.8 mmol.)], 
triethylamine [2.78 mi (20.0 mmol.)] and carbon tetrachloride [1.93 mf (20.0 mmol.)] in acetonitrile (16 ml) was 
stirred for 14 hours at 6°C. Resulting precipitates were filtered off, and the filtrate was concentrated under 
reduced pressure. The residue was washed with petroleum ether, and the washing was concentrated under 
reduced pressure to obtain a crude product of benzyl aziridlne (1.86 g). A mixture of this crude product (0.93 

40 g) and the compound [2.00 g (6.59 mmol.)] synthesized in Production Example 8-3) was stirred for one hour 
at 1 10°C. After cooling, the crude product was subjected to column chromatography using silica gel, and eluted 
with ethyl acetate-methanol (4 : 1), to obtain the benzyiamine compound [388 mg (8.9%) as a yellow oily sub- 
stance. 

45 IR (Neat) cnr* : 3300(br), 1700(br) 

NMR (90MHz, CDCiy 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.5 to 3.0(8H, m), 3.07(4H, q, J = 6Hz), 3.82(2H, 
s), 4.06(4H, t, J = 6Hz), 5.04{2H, m), 7.1 to 7.5(5H, m) 

The above benzyiamine compound [388 mg (8.89 mmol.)] was dissoved in a hydrogen chloride/methanol 
so solution. The solvent was distilled off to obtain the desired product (74) [409 mg (8.0% on the basis of N-ben- 
zylethanolamlne)] as a yellow oily substance. 



55 
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Production Exampl 29 

N,N-bis(n-butylcarbamoyloxyethyl)-2-(4-pyridyl) ethyl nediamine trihydrochloride (77) 

5 1) Synthesis of 2^,N-bis(n-butylcart)amoyIoxyethy0aminoH^^yridyl) ethanol (75) 

48% Hydrobromtc acid [56.7 g (0.34 mo!.)] was added dropwise, under stirring, to a solution of 4-acetyt- 
pyridlne [10.2 g (84.0 mmol.)] and sodium bromate [4.20 g (28.0 mmo!.)] In glacial acetic acid (65 ml). Then, 
the reaction temperature was raised up to 95°C for a period of 30 minutes. The reaction mixture was stirred 

10 for 1 0 minutes at the temperature. After cooling, ethyl acetate (50 ml) was added to the reaction mixture, then 
the resulting precipitates were collected by filtration, washed twice with ethyl acetate (25 ml each portion), and 
dried under reduced pressure to obtain the bromo-ketone compound (pale yellow crystals) [14.5 g (61.3%)]. 

A solution of sodium borohydride [3.03 g (80.1 mmol.) in water (50 mf) was added dropwise, while stirring 
at -10°C, to a solution of the above compound [14.5 g (51.6 mmol.)] in methanol (150 ml). The mixture was 

15 then stirred at the same temperature for 30 minutes. With 46% hydrobromic acid, pH of the reaction mixture 
was adjusted to 4, and then the solvent was distilled off. The residue was washed with acetone and dried to 
obtain the hydrobromide salt of the bromo-alcohol compound (colorless powder) (23.1 g). 

"The above compound (2.45 g) was treated with an 0.5N aqueous solution of sodium hydroxide and ext- 
racted with ethyl acetate. The ethyl acetate layer was separated and dried. The solvent was distilled off, and 

20 the residue was dissolved in ethanol (7 ml). The compound [3.32 g (1 1.0 mmol.)] synthesized in Production 
Example 8-3) and triethylamine [0.76 ml (5.50 mmol.)] were added to this solution, and the mixture was stirred 
overnight with heating. The solvent was distilled off, and the reaction mixture was poured into ethyl acetate 
and a 1N aqueous solution of sodium hydroxide, and the ethyl acetate layer was separated and then dried. 
The solvent was distilled off, and the residue was subjected to column chromatography using silica gel, and 

25 , eluted with ethyl acetate, to obtain the desired product (75) [537 mg (23.1%)] as a yellow oily substance. 

IR (Neat) cnH : 3320(br), 1700(br), 1600 

NMR (90MHz, CDCl 3 ) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.45(1H, dd, J = 1 1, 16Hz), 2.5 to 3.2(6H, m), 
3.16(4H, q, J = 6Hz), 3.9 to 4.4(4H, m), 4.60(1 H, dd, J = 3, 11Hz), 5.05(2H, m), 7.30(2H, brd, J » 5Hz), 
30 8.55(2H,brd,J = 5Hz) 

2) Synthesis of N-I2-[N\N'-bis(n-butylcarba^^ (76) 

Diethyl azodicarboxylate [0.22 ml (1.43 mmol.)] was added dropwise, under stirring at room temperature, 
35 to a solution of the compound (75) [507 mg (1.19 mmol.)] synthesized in 1), phthalimide [211 mg (1.43 mmol.)] 
and triphenylphosphine [375 mg (1.43 mmol.)] In anhydrous tetrahydrofuran (15 ml). The mixture was stirred 
for 0.5 hour at room temperature. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with chloroform-ethyl acetate (2:1 -> 1:1 -* 1 : 2), to obtain 
the phthalimldo compound (76) [483 mg (73.0%)] as a pale yellow oily substance. 

AO 

IR (Neat) cnr' : 3320(br), 1770, 1710{br), 1600 

NMR (90MHz, CDClJj) 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.82(4H, t, J = 6Hz), 2.8 to 3.4(5H, m), 3.78(1 H, 
dd, J = 10, 14Hz), 4.00(4H, t, J e 6Hz), 4.85(2H, m), 5.46(1 H, dd, J = 5, 10Hz), 7.38(2H, brd, J = 5Hz), 
7.5 to 8.0(4H, m), 8.58{2H, m) 

45 

3) Synthesis of N,N^is(n-butylcarbamoyloxyethyl)-2-(4-pyridyl) ethylenediamine trihydrochloride (77) 

A solution of the compound (76) [446 mg (0.81 mmol.) synthesized in 1) and hydrazine hydrate [0.05 m. 
(0.97 mmol.)] in methanol (4 mQ was heated for 2 hours under reflux After coding, the solvent was distilled 
so off. Chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concentrated 
under reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted 
with ethyl acetate-methanol (10:1 5 : 1) to obtain the free amine compound [205 mg (60.1%)] as a yellow 
oily substance. 

55 IR (Neat) cnr' : 3320(br), 1700(br), 1600 

NMR (90MHz, CDCI3) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), Z46(1H f dd, J = 10, 14Hz), Z74(1H t dd f J = 
4, 14Hz), 2.84(4H, t, J = 6Hz), 3.15(4H, q, J = 6Hz), 3.98(1H, dd, J = 4, 10Hz), 4.10(4H, t, J = 6Hz), 
4.98(2H, m), 7.30(2H, d, J = 6Hz), 8.54(2H, dd, J = 1, 6Hz) 
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The above fire amine compound [205 mg (0.47 mmol.)] was treated with a 3M hydrogen chloride/methanol 
solution to obtain the desired product (77) [256 mg (59.6% on the basis of 76)] as a yellow oily substance. 

5 Production Example 30 

NpN-BIstn-butyltxutamoyloxyethyl^^pyridyl) ethylenediamlne trihydrochloride (80) 

1) Synthesis crf24N,N-bis(n-buty!carbamoyloxyethy0aminol-1-(3^yridyl) ethanol (78) 

10 

48% Hydrobromic acid [59.1 g (0.35 mo!.)] was added dropwise, under stirring, to a solution of 3-acetyl- 
pyridine [10.6 g (87.0 mmol.)] and sodium bromate [4.40 g (29.0 mmol.)] in glacial acetic acid (68 ml). The reac- 
tion temperature was then raised up to 95°C for a period of 30 minutes, and then the reaction mixture was stirred 
at the temperature for further 30 minutes. After cooling, ethyl acetate (50 mf) was added to the reaction mixture, 

is and then resulting crystals were collected by filtration, washed twice with ethyl acetate (25 mf each portion) 
and dried under reduced pressure to obtain the bromoketone compound [15.0 g (colorless crystals)]. 

A solution of sodium borohydrate [2.92 g (77.2 mmol.)] In water (52 mQ was added dropwise for a period 
of 30 minutes, whDe stirring at-10°C, to a solution of the above compound [14.0 g (50.0 mmol.)] in methanol 
(52 mQ. The mixture was then stirred for further 5 minutes at the same temperature. The reaction mixture was 

20 adjusted to pH 4 with 48% hydrobromic acid, and then the solvent was distilled off. The residue was poured 
into ethyl acetate and an ice-cooled 1 .5N aqueous solution of NaOH. The ethyl acetate layer was separated 
and dried, and then the solvent was distilled off to obtain the bromoalcohol compound [10.3 g (yellow oily sub- 
stance)]. 

The above compound (6.49 g) was dissolved in ethanol (27 mQ, to which was added a solution of the com- 
25 pound [15.8 g (52.1 mmol.)] synthesized In Production Example 8-3) in triethyiamine [4.49 mf (32.2 mmol.)], 
and the mixture was stirred overnight with heating. The solvent was distilled off, and the reaction mixture was 
poured into ethyl acetate and a 1N aqueous solution of sodium hydroxide, and then the ethyl acetate layer was 
separated. After drying, the solvent was distilled off, and the residue was subjected to column chromatography 
using silica gel, and eluted with ethyl acetate, to obtain the desired product (78) [4.26 g (31.2% on the basis 
30 of the bromoketone compound)] as a yellow oily substance. 

IR (Neat) crrr* : 3310(br), 1700(br) 

NMR (90MHz, CDCfa) 8 : 0.7 to 1.1(6H t m), 1.1 to 1.7(8H, m), 2.53(1H, dd, J = 10, 14Hz), 2.7 to 3.0(5H, m), 
3.16(4H, q, J = 6Hz), 4.16(4H, t, J = 6Hz), 4.66(1H, dd, J = 4,10Hz), 5.12(2H, m), 7.27(1H, dd, J = 5, 
35 8Hz), 7.75(1H, dt, J = 8, 1.5Hz), 8.50(1H, m), 8.58(1H, m) 

2) Synthesis of N-[I2-^N'-bis[rvbutyfcarbamoy!oxye (79) 

Diethyl azodicarboxylate [1 .57 mf (1 0.2 mmol.)] was added dropwise, under stirring at room temperature, 
40 to a solution of the compound (78) [3.60 g (8.48 mmol.)] synthesized in 1), phthalimide [1.50 g (1 0.2 mmol.)] 
and triphenyl phosphfne [2.67 g (10.2 mmol.)] in anhydrous tetrahydrofuran (100 mQ, and the mixture was stir- 
red for 30 minutes at room temperature. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with chloroform-ethyl acetate (1 : 2), to obtain the phthallmido com- 
pound (79) [3.34 g (71 .1 %)] as a yellow oOy substance. 

46 

IR (Neat) cnrr* : 3320(br), 1770, 1710(br) 

NMR (90MHz, CDC^ 6 : 0.7 to 1.1 (6H f m), 1.1 to 1.7(8H, m), 2.84(4H, t, J = 6Hz), 2.7 to 3.4(5H, m), 3.81(1H, 
dd, J = 11, 14Hz), 4.02(4H, t J » 6Hz), 4.97(2H, m), 5.52(1H, dd, J = 6, 11Hz), 7.1 to 7.4(1H, m), 7.5 
to 8.1(5H, m), 8.53(1H, m), 8.76(1H, m) 

60 

3) Synthesis of N,N-bis(n-butylcarbamoylaxyethyI)-2-(3-pyridyI) ethylenediamlne trihydrochloride (80) 

A solution of the compound (79) [3.24 g (5.85 mmol.)] synthesized in 2) and hydrazine hydrate [0.34 mf 
(7.02 mmol.)] in methanol (29 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled 
55 off. Chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concentrated 
under reduced pressure, and the residue was subjected to column chromatography, and eluted with ethyl ace- 
tate-methanol (1 : 1), to obtain the free amine comp und [991 mg (40.0%)] as a yellow oOy substanc . 
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IR (Neat) cm-' : 3320(br), 1700(br) 

NMR (90MHz, CDCl 3 ) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.53(1H, dd, J = 9, 13Hz), 2.74(1H, dd, J = 5, 
13Hz), 2.83(4H, t, J = 6Hz), 3.1 5(4H, q, J = 6Hz), 4.02(1H, dd, J = 5, 9Hz), 4.13(4H, t, J a 6Hz), 5.05(2H ( 
m), 7.24(1H, dd ( J = 5, 8Hz). 7.74(1H, dt, J = 8, 1.5Hz), 8.48(1H, dd, J -2, 5Hz), 8.58(1H, d, J = 2Hz) 

5 

The above free amine compound [951 mg (2J25 mmol.)] was treated with a 3M hydrogen chloride/methanot 
solution to obtain the desired product (80) [1 .09 g (34.9% on the basis of 79) as a yellow oily substance. 

10 Production Example 31 

N,r4-Bis(n-butylcarbamoyloxyethyl)-2-(2-pyridyl) ethylenediamine trihydrochlorlde (83) 

1) Synthesis of 2^N;N-bis(n-butyIcarbamoyloxyethy0amino]-H2i)yridyI) ethanoi (81) 

13 

48% Hydrobromic acid [57.4 g (0.34 mol.) was added dropwise, under stirring, to a solution of 2-acetyl- 
pyridine [10.3 g (84.0 mmol.)] and sodium bromate [4.28 g (28.4 mmol.)] In glacial acetic acid (66 mQ. Then, 
the reaction temperature was raised up to 95°C for a period of 30 minutes, and the reaction mixture was stirred 
for 30 minutes under heating. After cooling, ethyl acetate (50 mQ was added, and then resulting crystals (first 

20 crop) were collected by filtration. Ethyf acetate (50 mQ was added to the filtrate, and resulting crystals were 
combined with the first crop, washed twice with ethyl acetate (25 ml each portion) and dried under reduced 
pressure to obtain the bromoketone compound (yellow crystals) [16.5 g (69.1%)]. 

A solution of sodium boro hydride [3.13 g (82.7 mmol.) In water (56 ml) was added dropwise for a period 
of 30 minutes, while stirring at -10°C, to a solution of the above compound [1 5.0 g (53.4 mmol.)] in methanol 

25 (1 50 ml). The mixture was then stirred for 5 minutes at this temperature. The pH of the reaction mixture was 
adjusted to 4 with 48% hydrobromic acid, and then the solvent was distilled off. The residue was poured into 
ethyl acetate and an ice-cooled 0.5N aqueous solution of sodium hydroxide. The ethyl acetate layer was sepa- 
rated and dried, and then the solvent was distilled off to obtain the bromoalcohol compound (yellow ofly sub- 
stance) (10.1 g). 

30 The above compound (10.1 g) was dissolved in ethanoi (50 mQ, to which were added the compound [15.2 
g (50.0 mmol.)] synthesized in Production Example 8-3) and triethylamine [6.97 ml (50.0 mmol.)], and the mixt- 
ure was stirred with heating overnight The solvent was distilled off, and the reaction mixture was poured into 
ethyl acetate and a 1N aqueous solution of sodium hydroxide. The ethyl acetate layer was then separated and 
dried, and then the solvent was distilled off. The residue was subjected to column chromatography using silica 

33 gel, and eluted with hexane-ethyi acetate (1 : 2), to obtain the desired product (81) [7.96 g (37.5% on the basis 
of the bromo-ketone compound)] as a yellow oily substance. 

IR (Neat) cm-' : 3320(br), 1700(br), 1590 

NMR (90MHz, CDCl 3 ) 8 : 0.7 to 1.1 (6H, m), 1.1 to 1.7(8H, m), 2.60(1 H, dd, J = 10, 12Hz), 2.7 to 3.2(5H, m), 
40 3.14(4H, q, J = 6Hz) ( 4.14(4H, t, J = 6Hz), 4.75(1H, dd, J = 4, 10Hz), 5.20(2H, m) f 7.16(1H, ddd, J = 

1.5, 5, 8Hz), 7.54(1H, brd, J = 8Hz), 7.70(1H, dt, J = 1.5, 8Hz), 8.50(1H, dd, J = 1.5, 5Hz) 

2) Synthesis of N-[[2-[^,NM>is(n-butylcarba^ (82) 

45 Diethyl azodicarboxylate [2.99 ml (1 9.4 mmol.) was added dropwise, under stirring at room temperature, 
to a solution of the compound (81) [6.86 g (16.2 mmol.)] synthesized In 1), phthalimide [2.85 g (19.4 mmol.)] 
and triphenylphosphine [5.08 g (1 9.4 mmol.)] in anhydrous tetrahydrofuran (200 ml), and the mixture was stirred 
for 30 minutes at room temperature. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with hexane-ethyl acetate (1 : 1), to obtain the phthaiimido com- 

60 pound (82) [3.95 g (44.2%)] as a yellow oily substance. 

IR (Neat) cnr* : 3320(br), 1770, 1710(br) ( 1590 

NMR (90MHz, CDCI3) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.87(4H, t, J = 6Hz), 3.07(4H, q, J * 6Hz), 
3.43(1H, dd, J = 6, 14Hz), 3.80(1H, dd, J = 11, 14Hz) f 4.04(4H, t J = 6Hz), 5.04(2H, m), 5.69(1H. dd, 
65 J = 6, 11Hz), 7.18(1H, dd, J = 5, 8Hz), 7.42(1H, brb, J = 8Hz), 7.5 to 8.0(5H, m), 8.55(1H, dd, J = 1.5, 

5Hz) 
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3) Synthesis of N P N-bls(n-butylcart)amoyloxyethyl)-2-(2pyridyl) ethylenediamine trihydrochioride (83) 

A solution of th compound (82) [1.43 g (2.58 mmol.)] synthesized in 2) and hydrazine hydrate [0.15 m? 
(3.10 mmol.)] in methanol (1 5 mf) was heated for 3 hours under reflux. After cooling, the solvent was distilled 
5 off, and chloroform was added to the residue, and then resulting precipitates were filtered off. The filtrate was 
concentrated under reduced pressure, and the residue was subjected to column chromatography, and eluted 
with methanol, to obtain the free amine compound [746 mg (68.2%)] as a yellow oily substance. 

IR (Neat) crrr 1 : 3320(br), 1700(br) f 1590 
10 NMR (90MHz, CDC^) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.56(1 H, dd, J » 10, 13Hz), 2.84(4H, t, J = 6Hz), 
2.91(1H, dd, J = 4, 13Hz), 3.15(4H, q, J = 6Hz), 4.13(4H, t, J = 6Hz) f 3.9 to 4.1(1H. m), 5.27(2H, m), 
7.17(1 H, ddd, J » 1.5, 5, 8Hz), 7.40(1 H, dd, J = 1.5, 8Hz), 7.67(1 H, dt, J = 1.5, 8Hz), 8.54(1 H, dd ( J = 
1.5, 5Hz) 

15 The above free amine compound [716 mg (1.69 mmol.)] was treated with a 3M hydrogen chloride/methanol 
solution to obtain the desired product (83) [925 mg (672% on the basis of 82)] as a brown oily substance. 

Production Example 32 

20 N-[2-Bls(n-buty1carbamoyloxyethyl)aminoethyI] morphoiine dihydrochloride (85) 

1) Synthesis of N-(2-bromoethyl) morphoiine (84) 

N-(2-Hydroxyethyi)morpholine [1 .31 2 g (1 0 mmol.)] and carbon tetrabromide [4.974 g (15 mmol.)] were dis- 
25 solved in methylene chloride (40 ml), to which was added, under ice-cooling, triphenylphosphine [3.147 g (12 
mmol.), and then the mixture was then stirred for 15 hours at room temperature. The reaction mixture was con- 
centrated under reduced pressure. n-Hexane was added to the residue, and the mixture was subjected to fil- 
tration. The filtrate was concentrated under reduced pressure. The crude product thus obtained was purified 
by column chromatography (silica gel : 70 g ; eluent : n-hexane/ethyi acetate = 1/3) to obtain the desired product 
30 (84) [1.122 g (57.8%)] (colorless oily substance). 

TLC [Silica Gel ; n-hexane/AcOEt (1/3)] : Rf = 0.35 

NMR (90MHz, CDCfc,) 5 : 2.50(6H, m), 2.78(2H, t), 3.42(2H, t), 3.71 (4H, m) 

IR (film) crrr* : 2955, 2848, 2798,2750, 1450, 1300, 1262, 1145, 1115 

35 

2) Synthesis of N-{2-bis(n-butyicarbamoyloxyethyl)aminoethyl] morphoiine dihydrochloride (85) 

A mixture of the compound (84) [388 mg (2 mmol.)] synthesized in 1), triethylamine [278 ui (2 mmol.)] and 
the compound (19) [607 mg (2 mmol.)] synthesized in Production Example 8-3) was heated at 100°C for 20 

40 minutes. After cooling, a 1N aqueous solution of sodium hydroxide was added to the reaction mixture, which 
was then subjected to extraction with chloroform. The organic layer was dried over anhydrous potassium car- 
bonate, and then the solvent was distilled off under reduced pressure. The crude product thus obtained was 
purified by column chromatography (silica gel : 30 g ; eluent : chloroform/methanol = 10/1) to obtain the free 
amine [456 mg (54.7%)] (colorless oily substance). 

46 This free amine (302 mg) was treated with methanol saturated with hydrogen chloride to obtain the desired 
product (85) (365 mg) (colorless powder). 
(Free Base) 

TLC [Silica Gel ; CHC^/MeOH (10/1)] : Rf = 0.30 
60 NMR (90MHz, CDC?a) 5 : 0.91(6H, m), 1.42(8H t m), 2.31 to 2.96(12H, m), 3.17(4H, q), 3.67(4H, m), 4.11(4H, 
t),4.97(2H,br) 

IR (film) crrr* : 3320, 2957, 2930, 2855, 2800, 1700, 1535, 1465, 1250, 1140, 1118 



55 
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Production Example 33 

N-[2-Bis(2'-rvbutyIcarbamoyloxybutyl)aminoethyl] morphollne dihydrochJorld (87) 

1) Synthesis of N-p-bis(2'-hydroxybulyf)amInoethyl] morphollne (86) 

A mixture of 4-(2-aminoethyl)morpholine [1.302 g (10 mmol.)l and 1,2-epoxybutane [2.163 g (30 mmol.)] 
was heated at 100°C for 24 hours in a sealed tube. After cooling, the crude product was purified by column 
chromatography (silica gel : 90 g ; eluent : chloroform/methanol = 1 0/1) to obtain the desired product (86) [2.69 
g (98.0%)] (colorless oily substance). 

TLC [Silica Gel ;CHC&/MeOH (10/1)] :Rf = 0.20 

NMR (90MHz, CDC?a) 6 : 0.94(6H, t), 1.41(4H, m), 2.14 to 2.84(12H, m) ( 3.46(2H, m), 3.71(4H, m), 4.31(2H, 

br) ' 

IR (film) cm- 1 : 3360, 2950, 2905, 2840, 2790, 1450, 1350, 1300, 1110, 1064, 920 

2) Synthesis of N^^is(2'-r^butylcarbamoyloxybutyl)aminoethyI] morphollne dihydrochloride (87) 

n-Butyl Isocyanate [967 uf (8 mmol.) was added to the compound [549 mg (2 mmol.)] synthesized in 1), 
and the mixture was heated for 24 hours at 94°C. After coding, the crude product was purified by column 
chromatography (silica gel : 30 g ; eluent : ethyl acetate) to obtain the free amine [449 mg (41.1%)] (colorless 
oily substance).' • 

This free amine (21 7 mg) was treated with methanol saturated with hydrogen chloride to obtain the desired 
product (87) (241 mg) (colorless powder). 
(Free Base) 

TLC [Silica Gel ;CHC^MeOH (10/1)] :Rf = 0.25 

NMR (90MHz, CDC^) 6 : 0.92(12H, m), 1 .45(2H, m), 2.31 to 2.85(12H, m), 3.20(4H, q), 3.73(4H, m), 4.63 to 
5.17(4H, m) 

IR (film) cm- 1 : 3320, 2960, 2925, 2800, 1700, 1530, 1460, 1250, 1140, 1120, 1010 
Production Example 34 

N'-2-Amlnoacetyi-N,N-bis(n-butylcarbamoyloxyethyl) ethylenediamlne dihydrochloride (89) . 

1) Synthesis of N'-2-t-butoxycaifconylaminoacet^^ ethylenediamine (88) 

A solution of 1,3-dicyclohexylcarbodimIde [432 mg (2.09 mmol.)] in dichloromethane (5 m£) was added to 
a solution of the free base of the compound (26) [660 mg (1 .90 mmol.) synthesized in Production Example 1 0-2) 
and N^t-butoxycarbonyl)glycine [334 mg (1 .90 mmol.)] in dichloromethane (3 mf), and the mixture was stirred 
for one hour at room temperature. Precipitates were filtered off, and the filtrate was concentrated under reduced 
pressure. The residue was subjected to column chromatography using silica gel, and eluted with methanol-ethyl 
acetate (1 : 40), to obtain the compound (88) [968 mg (quantitatively)] as a pale yellow oily substance. 

IR (Neat) crrr 1 : 3320(br), 1700(br) 

NMR (90MHz, CDC£$ 6 : 0.73 to 1.07(6H, m), 1.70 to 1.76(17H, m), 2.25 to 2.84(6H, m), 2.94 to 3.41(6H, m), 
3.79(2H, d, J = 6Hz), 4.07(4H, t, J = 6Hz), 5.04 to 5.56(3H, m), 7.00(1 H, m) 

2) Synthesis of N'-2-amInoacetyl-N,N-bis(n-butylcarbamoyloxyethyl) ethylenediamine dihydrochloride (89) 

A 14 M hydrogen chloride methanol solution (2 mO was added to a solution of the compound (88) [938 mg 
(1 .86 mmol.)] synthesized in 1) in methanol (5 mf), and the mixture was stirred at room temperature overnight 
The solvent was distilled off under reduced pressure, and the residue was treated with a 1 N aqueous solution 
of sodium hydroxide, which was then extracted with ethyl acetate. The extract was dried, and the solvent was 
distilled off. The residue was subjected to column chromatography using silica g I, and eluted with 
concammonia water-methanoi (1 : 80) to obtain the free amine compound [407 mg (54.2%)] as a pal yellow 
substance. 
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IR (Neat) cnH : 3300(br), 1700(br), 1660 

NMR (90MHz, CDC^) 8 : 0.65 to 1.07(6H, m), 1.07 to 1.77(8H # m), 2.68(2H ( t, J = 6Hz), 2.74(4H, t, J = 6Hz), 
2.83 to 3.65(8H, m), 4.08(4H, t, J = 6Hz), 5.3Q(2H, m), 7.50(1 H, m) 

s The above free amine compound [407 mg (1.01 mmol.)] was dissolved in a 3.5 M hydrogen 
chloride/methanol solution, and the solvent was distQied off to obtain the desired product (89) [424 mg (47.8% 
on the basis of 88)] as a pale yellow oily substance. 

Production Example 35 

10 

1-Amino-4-bis(n-butyicarbamoyloxyethyl) aminobutane dihydrochloride (91) 

1) Synthesis of 1-phthaIoylamino-4-bis(n-butylcarbamoyloxyethyl) aminobutane (90) 

15 N-(2-Bromobutyl)phthalimide [846 mg (3 mmol.)] and triethylamlne [0.42 ml (3 mmol.)] were added to 
toluene (5 ml). The compound (19) [910 mg (3 mmol.)] synthesized in Production Example 8-3) was added to 
the mixture. The mixture was then heated at 100°C for 6 hours. After cooling, water wa$ added to the reaction 
mixture, which was then subjected to extraction with chloroform. The organic layer was dried over anhydrous 
potassium carbonate, and then the solvent was distQied off under reduced pressure. The crude product thus 

20 obtained was purified by column chromatography (silica gel : 50 g ; eluent : n-hexane/ethyt acetate = 1/2) to 
obtain the desired product (90) [1 .1 67 g (77.1%, colorless oily substance)] 

TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf » 0.26 

NMR (90MHz, CDCl 3 ) 8 : 0.91(6H, m), 1.10 to 1.97(12H, m), 2.58(2H, t), 2.73(4H, t), 3.18(4H, q) ( 3.72(2H, t), 

25 4.13(4H, t), 5.27(2H, br), 7.73 to 8.10(4H, m) 

IR (Rim) cnrH : 3310, 2920, 2850, 1764, 1710, 1692, 1538, 1400, 1360, 1260, 1040, 722, 712 

2) Synthesis of 1-amIno-4-bis(n-butylcarbamoyloxyethyl) aminobutane dihydrochloride (91) 

so The compound [1.15 g (2.279 mmol.)] synthesized in 1) was dissolved in methanol (40 mi). Hydrazine 
hydrate [0.44 ml (9.1 1 6 mmol.)] was added to the solution, and the mixture was refluxed for one hour in nitrogen 
streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added 
to the residue, and then insoluble materials were removed. The mother liquor was concentrated under reduced 
pressure. The crude product thus obtained was purified by column chromatography (silica gel ; 25 g ; eluent : 

35 methanol/concammonia water = 40/1) to obtain the free base [696 mg (61 .5%, colorless oily substance)]. 

This free base (696 mg) was treated, under ice-cooling, with methanol saturated with hydrogen chloride 
to obtain the desired product (91) [831 mg (colorless powder)]. 
(Free Base) 

40 TLC [Silica Gel ; MeOH/conc.NH40H (30/1)] : Rf = 0.26 

NMR (90MHz, CDC^) 8 : 0.93(6H, m), 1.13 to 1.73(12H, m), 2.40 to 2.93(8H, m), 3.20(4H, q), 4.16(4H, t), 
5.51(2H, br) 

IR (film) cnrr* : 3300, 2930, 2850, 1700, 1532, 1468, 1255 
45 Production Example 36 

1-Amino-6-bIs(n-butylcarbamoyloxyethyl) aminohexane dihydrochloride (93) 
1) Synthesis of 1-phthalimido-6-bis(n-butyicarbamoyloxyethyl) aminohexane (92) 

so 

The compound [910 mg (3 mmol.)] synthesized in Production Example 8-3) was added to a solution of 1- 
phthaIimido-6-bromohexane [930 mg (3 mmoi.)] and triethylamlne [0.42 ml (3 mmol.)] in toluene (10mQ. The 
mixture was heated for 22 hours at 100°C in nitrogen streams. After coding, wat r was added to the reaction 
mixture, which was then subjected to xtraction with chloroform. The organic layer was dried over anhydrous 
55 potassium carbonate, and then the solvent was distilled off under reduced pressure. The crude product thus 
obtained was purified by column chromatography (silica gel : 60 g ; eluent : n-hexan /ethyl acetat « 1/2) to 
obtain the desired compound (92) [1.184 g (74,1%, colorless oQy substance)]. 
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TLC [Silica Gel ; n-hexane/AcOEt (1/3)] : Rf = 0.38 

NMR (90MHz, CDC?a) 8 : 0.91(6H, m), 1.1 1 to 1.87(16H, m) ( 2.50(2H, m), 2.71(4H, t), 3.16(4H, q), 3.66(2H, 

t), 4.08(4H, t)i 5.06(2H, br), 7.61 to 7.94(4H, m) 
IR (film) cnH : 3325, 2920 ; 2850, 1765, 1700, 1525, 1465, 1440, 1398, 1370, 1250, 1054, 724 

5 

2) Synthesis of 1-amino-6-bis(rvbutylcarbamoyloxyethyl) amlnohexane dlhydrochloride (93) 

The compound (92) [1 .065 g (2 mmol.)] synthesized in 1) was dissolved in methanol (35 mf), to which was 
added hydrazine hydrate [0.388 mf (8 mmol.), and the mixture was heated for 2 hours under reflux in nitrogen 
10 streams. The reaction mixture was cooled and concentrated under reduced pressure. Chloroform was added 
to the residue, and then insoluble materials were removed. The mother liquor was concentrated under reduced 
pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g ; eluent : 
methanol/concammonia water = 40/1) to obtain the free base [658 mg (81.7%, colorless oily substance). 
This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
15 the desired product (93) [867 mg (colorless powder). 
(Free Base) 

TLC [Silica Gel ; MeOH/conc.NKUOH (40/1)] : Rf = 0.21 

NMR (90MHz, CDCfJ S : 0.91(6H, m), 1.09 to 1.71(16H, m). 2.31 to 2.91(8H, m), 3.14(4H, q), 4.09(4H, t), 
20 5.44(2H, br) 

IR (film) cnr 1 : 331 0, 2950, 2925, 2850, 1 700, 1 538, 1465, 1254, 1 142 

Production Example 37 

25 1-(2'-Aminoethoxy)-2-N-bls(n-butylcarbamoyloxyethyl) aminoethane dlhydrochloride (97) 

1 ) Synthesis of 2-(2'-phtha1imldoethaxy) ethanol (94) 

N-Carboethoxyphthalimide [21.92 g (0.1 mol.)] and triethylamine [13.94 mf(0.1 mol.)] were added, under 
30 ice-cooling, to a solution of 2-(2-aminoethoxy)ethanol [10.514 g (0.1 mol.)] in methylene chloride (150 mf), and 
the mixture was stirred for 24 hours at room temperature. The reaction mixture was concentrated under reduced 
pressure. The cmde product thus obtained was purified by column chromatography (silica gel : 300 g ; eluent: 
n-hexane/ethyl acetate - 1/2) to obtain the desired product (94) [18.62 g (79.2%, coloiless crystals)]. 

35 TLC [Silica Gel ; n-hexane/AcOEt (1/3)] : Rf = 0.28 

NMR (90MHz. CDCf 3 ) 5 : 2.62(1 H, br), 3.50 to 4.08(8H, m), 7.58 to 7.97(4H, m) 

2) Synthesis of 1-bromo-2-(2 , -phthalimidoethoxy) ethane (95) 

40 The compound [11.762 g (50 mmol.)] synthesized in 1) and carbon tetrabromide [19.90 g (60 mmol.)] were 
dissolved in methylene chloride (200 ml). Triphenylphosphine [1 5.737 g (60 mmol.)] was added, under Ice-cool- 
ing, to the solution. The mixture was stirred for 15 hours at room temperature. The reaction mixture was con- 
centrated under reduced pressure. Ethyl ether was added to the residue, and insoluble materials were filtered 
off, and then the filtrate was concentrated under reduced pressure. The crude product, thus obtained was puri- 

45 fied by column chromatography (silica gel : 250 g ; eluent : n-hexane/ethyl acetate = 2/1) to obtain the desired 
product (95) [13.834 g (92.8%, colorless crystals)]. 

TLC [Silica Ge! ; n-hexane/AcOB (2/1)] : Rf = 0.30 

NMR (90MHz, CDC&) 5 ; 3.39(2H, t), 3.63 to 4.1 0(6H, m), 7.58 to 7.97(4H, m) 

50 

3) Synthesis of l^-phthalimldoethoxy^-N-blstn-butylcarbamoyloxyethyl) aminoethane dihydrochloride 
(96) 

The compound [894 mg (3 mmol.)] synthesized in 2), triethylamine [0.42 mf (3 mmol.)] and the compound 
55 (19) [91 0 mg (3 mmol.)] synthesized in Production Example 8-3) were added to toluene (10 mQ, and the mixture 
was heated at 100°C for 24 hours in nitrogen streams. After cooling, water was added to the reaction mixture, 
which was then subjected to extraction with chlorof rm. The organic layer was dried over anhydrous potassium 
carbonate, and then the s Ivent was distilled off under reduced pressure. The crud product thus obtained was 
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purified by column chromatography (silica gel : 50 g ; eluent : n-hexane/ethyl acetate = 1/2.5) to obtain the des- 
ired product (96) [1 .1 35 g (72.7%, colorless oily substance)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/3)] : Rf = 0.23 
5 NMR (90MHz, CDCfa) 5 : 0.90(6H, m), 1.43(8H, m), 2.73(6H, m), 3.14(4H, q), 3.40 to 3.92(6H f m), 4.01(4H, 
t), 5.07(2H, br), 7.62 to 7.94(4H, m) 
!R (film) cnr 1 : 3310, 2940, 2850, 1765, 1700, 1525, 1390, 1250, 1110, 1020, 725 

4) Synthesis of 1^2'-aminoethoxy)-2^i3(n-buty1carbaiTioyloxyethyl) amfnoethane dihydrochlorfde (97) 

10 

The compound [1 .041 g (2 mmol.)] synthesized in 3) was dissolved in methanol (35 mQ. Hydrazine hydrate 
[0.39 ml (8 mmol.)] was added to the solution, and the mixture was heated under reflux for 2 hours in nitrogen 
streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added 
to the residue, and insoluble materials were removed. Then, the mother liquor was concentrated under reduced 
15 pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g ; eluent : 
methanol/concammonla water = 40/1) to obtain the free base [682 mg (87.3%, colorless oily substance). 

This free base (682 mg) was treated with, under ice-cooling, methanol saturated with hydrogen chloride 
to obtain the desired product (97) [859 mg (colorless powder)]. 
(Free Base) 

20 

TLC [Silica Gel ; MeOH/concNhUOH (40/1)] : Rf = 0.33 

NMR (90MHz, CDCfa) 8: 0.91 (6H, m), 1.42(8H, m), 1.68(2H, br), £81 (4H, m), 3.14(4H, q), 3.45(2H, t), 

3.51(2H, t), 4.10(4H, t), 5.41(2H, br) 
IR (film) cnr 1 : 3300, 2950, 2925, 2850, 1700, 1530, 1465, 1255, 1115, 1055, 1022 

25 

Production Example 38 

3-Bis(n-butytcarbamoyloxyethyl)-1-dimethylaminopropane dihydrochloride (98) 

30 The compound (3) [1 .081 g (3 mmol.)] synthesized in Production Example 1 -3) was dissolved in formic acid 
(1.94 mQ, to which was added a 37% aqueous solution of formaldehyde (2.54 mQ. The mixture was heated at 
102°C for 9 hours. After cooling, a 5N NaOH solution (18 mQ was added, under ice-cooling, to the reaction 
mixture, and then the whole mixture was subjected to extraction with chloroform. The organic layer was washed 
with water and dried over anhydrous potassium carbonate, and then the solvent was distilled off under reduced 

35 pressure. The crude product thus obtained was purified by column chromatography (silica gel : 40 g ; eluent : 
methanol/concammonla water = 100/1) to obtain the free amine [657 mg (56.4%, colorless oily substance)]. 

This free amine was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (98) [781 mg (colorless powder)]. 

40 TLC [Silica Gel ; MeOH/conc.NH 4 OH (80/1)] : Rf = 0.15 

NMR (90MHz, CDC«,) 5 : 0.90(6H t m), 1.10 to 1.80(10H f m) ( 2.07 to 3.45(12H, m) f 2.17(6H, s), 4.17(4H, m), 
4.74(2H, br, s) 

IR (film) cnr* : 3350, 2950, 2860, 2810, 1700, 1470, 1425, 1258, 1040 
45 Production Example 39 

1-Amino-1-cyclohexyl-2-bIs(n-butylcarbamoyloxyethyl) amlnoethane dihydrochloride (101) 
1) Synthesis of 1-cyclohexylepoxyethane (99) 

50 

Vinylcyclohexane [1.102 g (10 mmol.)] was dissolved in methylene chloride (40 mQ. Under ice-cooling, nv 
chloroperbenzolc acid [2.465 g (1 0 mmol.)] was added to the solution. The mixture was then stirred for 24 hours 
at room temperature. A 5% aqueous solution of sodium thlosulfate and a 1N sodium hydroxide solution were 
added to the reaction mixture, which was subjected to extraction with chloroform. The organic layer was dried 
55 ov r anhydrous sodium sulfate, and th nth s tvent was distilled ffund r reduced pressure. The crud pro- 
duct thus obtained was purified by column chromatography (silica gel : 40 g ; eluent : n-hexane/ethyl acetate 
= 15/1) to obtain the desired product (99) [1.162 g (92.1%, colorless oily substance)]. 
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TLC [Silica Gel ; n-hexane/AcOEt (8/1)] : Rf = 0.43 

NMR (90MHz, CDCfa) 5 : 0.67 to Z00(1 1 H, m), 2.48(1 H f m), 2.68(2H, m) 

IR (film) cm-* : 2920, 2845, 1450, 945, 880, 860, 840, 802, 760 

s 2) Synthesis of 2-bis(n-butylcarbamoyloxyethyl)amIno-1-cyclohexylethanol (1 00) 

The compound (19) [1.214 g (4 mmo!.)] synthesized in Production Example 8-3) was added to the com- 
pound [505 mg (4 mmo!.)] synthesized in 1 ), and the mixture was stirred for 2 days at 1 00°C. After cooling, the 
crude product was purifed by column chromatography (sflica gel : 40 g ; eluent : n-hexane/ethyl acetate = 1/2) 
10 to obtain the desired product (100) [882 mg (51 .3%, colorless ofly substance)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf = 0.33 

NMR (90MHz, CDCf 3 ) 8 : 0.70 to 2.07(25H, m), 2.20 to 2.93(6H, m), 3.00 to 3.43(5H, m), 4.1 2(4H, t), 5.00(2H, 
br) 

15 IR (film) cm-i : 3380, 3300, 2950, 2925, 2860, 1710, 1690, 1550, 1455, 1270, 1050, 1010, 750, 702 

3) Synthesis of 1-amlno-1-cyclohexyl-2-bte(n-butylcarbamoyIoxyethyI) amlnoethane dihydrochloride (101) 

Phthalimide [589 mg (4 mmol.)], triphenylphosphine [1.049 g (4 mmol.) and the compound [859 mg (2 
mmo!.] synthesized in 2) were dissolved In anhydrous tetrahydrofuran (20 ml). Diethyl azodlcarboxylate [0.616 
m? (4 mmol.)] was added to the solution. The mixture was stirred for 24 hours at room temperature. The reaction 
mixture was concentrated under reduced pressure. The residue was purified by column chromatography (silica 
gel : 40 g ; eluent : n-hexane/ethyl acetate = 1/1 ) to obtain the crude phthalimido compound (1 .09 g). This crude 
phthallmldo compound was dissolved In methanol (20 ml). Hydrazine hydrate (0.4 ml) was added to the solu- 
tion, and the mixture was heated for one hour under reflux in nitrogen streams. After cooling, the reaction mixt- 
ure was concentrated under reduced pressure. Chloroform was added to the residue and then insoluble 
materials were removed. The mother liquor was then concentrated under reduced pressure. The crude product 
thus obtained was purified by column chromatography (silica gel : 30 g ; eluent : methanoi/conaammonia water 
= 40/1) to obtain the free amine [388 mg (45.3%, colorless oily substance)]. This crude product was treated 
with methanol saturated with hydrogen chloride to obtain the desired product (101) [454 mg (colorless powder)]. 

TLC [Silica Gel ; MeOH/concN^OH (40/1)] : Rf = 0.16 

NMR (90MHz, CDC^) 5 : 0.72 to 1.95(27H, m), 2.05 to 3.32 (1 1H, m), 4.02(4H, m), 5.57(2H, br) 
IR (film) cm- 1 : 3300, 2920, 2850, 1700, 1540, 1450, 1250, 1 140, 1060, 1020 
35 

Production Example 40 

1-Amino-2-bis(n-butylcarbamoyloxyethyl)amino-1,2-diphenylethane dihydrochloride (103) 

40 1) Synthesis of 2-bis(n-butylcarbamoyloxyethyl)amino-1,2-diphenyIethanol (102) 

The compound (19) [1.214 g (4 mmol.)] synthesized in Production Example 8-3) was added to trans-stil- 
bene oxide [785 mg (4 mmol.)], and the mixture was heated at 100 to 1 30°C in nitrogen streams for 30 hours. 
After cooling, the crude product was purified by column chromatography (silica gel : 60 g ; eluent : n-hexane- 
45 /ethyl acetate = 1.5/1) to obtain the desired product (1 02) [1 .225 g (61 .3%. colorless solid)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1.5/1)] : Rf = 0.29 

NMR (90MHz, CDC^) S : 0.90(6H, m), 1.41(8H, m), 2.81(4H, m), 3.13(4H, q), 3.73 to 4.23(5H, m), 4.92(2H, 
br), 5.20(1H,d), 7.22(10H,m) 
so IR (film) otH : 3310, 2920, 2850, 1700, 1530, 1450, 1250, 1 140, 1110, 1050, 1020 

2) Synthesis of 1-amlm>-2-bis(n-butylcarbanK>yloxyethyl)amlno-1^-diphenylethane dihydrochloride (103) 

Th compound [999 mg (2 mmol.)] synthesized in 1), phthalimide [589 mg (4 mmol.)] and trlphenylphos- 
55 phine [1 .049 g (4 mmol.) were dissolved in anhydrous tetrahydrofuran (20 ml). Diethyl azodlcarboxylate [0.61 6 
nrf (4 mmol.)] was added to the solution, and the mixture was stirred for 24 hours at room temperature. Th 
reaction mixture was concentrated under reduced pressure, and the residue was purifi d by column 
chromatography (silica ge! : 40 g ; eluent : n-hexane/ethyl acetate = 1/1) to obtain the phthalimido compound 

41 
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[1.396 g (viscous oil)]. 

TLC [Silica Gel ; n-riaxane/AcOEt (1/1)] : Rf = 0.42 

5 This phthalimido compound (1.396 g) was dissolved in methanol (20 ml). Hydrazine hydrate (0.4 ml) was 
added to the solution, and the mixture was heated for one hour under reflux in nitrogen streams. After cooling, 
the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue, and 
insoluble materials were removed and then the mother liquor was concentrated under reduced pressure. The 
crude product thus obtained was purified by column chromatography (silica gel : 30 g ; eluent : 

10 chloroform/methanol = 1571) to obtain the free amine [971 mg (97.4%, colorless oily substance)]. This free 
amine was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain the desired pro- 
duct (103) [1.11 g (colorless powder)]. 

TLC [Silica Gel ; CHCVMeOH (15/1)] : Rf = 0.19 
15 NMR (90MHz, CDCfy 5 : 0.90(6H, m), 1 .07 to 1 .63(1 OH, m), 2.32 to 2.90(4H, m), 3.1 0(4H, q), 3.57 to 4.27(5H, 
m), 4.50(1 H, d), 4.83(2H, br), 7.33(1 OH, m) 
IR (film) cnH : 3310, 2950, 2920, 2850, 1700, 1530; 1450, 1250, 1140, 1060, 1020, 758, 710 

Production Example 41 

20 

1-Amino-2-bis(rvbutylcarbamoyIoxyethyI)amino-2-phenyIethane dihydrochloride (107) 

1) Synthesis of 2-phthalimido-1-phenylethanol (1 04) 

25 2-Amino-1-phenylethano! [5.0 g (36.45 mmol.)] and N-carboethoxyphthalimide [7.99 g (36.45 mmol.)] were 
dissolved in methylene chloride (40 ml). Triethylamine [5.08 ml (36.45 mmol.)] was added to the solution, and 
the mixture was stirred for 3 hours at room temperature. The reaction mixture was concentrated under reduced 
pressure, and the crude product thus obtained was recrystallized from n-hexane/methylene chloride to obtain 
the desired product (104) [8.01 g (83.5%, colorless crystals)]. 

30 

TLC [Silica Gel ; CHC 4/MeOH (40/1)] : Rf = 0.50 

NMR (90MHz, CDCf 3 + CD 3 OD) 5 : 3.90(2H, m), 5.04(1 H, dd p ), 7.14 to 7.57(5H, m), 7.62 to 8.00(4H, m) 

2) Synthesis of 1-bromo-2-phthalimido-1-phenyiethane (105) 

35 

The compound [5.266 g (20 mmol.)] synthesized in 1) and carbon tetrabromide [7.959 g (24 mmol.)] were 
dissolved in chloroform (80 ml). Under Ice-cooling, triphenyi phosphine [6.295 g (24 mmol.)] was added to the 
solution, and then the mixture was heated for 3 hours under reflux. After cooling, the reaction mixture was con- 
centrated under reduced pressure, and the residue was purified by column chromatography (silica gel : 1 50 g; 
40 eluent : chloroform) to obtain the desired product (1 05) [6.62 g (1 00%, yellow crystals)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.70 

NMR (90MHz, CDC4) 5 : 4.32(2H, m), 5.48(1 H, t), 7.14 to 8.07(9H, m) 

45 3) Synthesis of 1^Is(n-butylcarbamoyIoxyemyI)amino-2-phthalimido-1-phenylethane (106) 

The compound [1.321 g (4 mmol.)] synthesized In 2), triethylamine [0.42 ml (3 mmol.)] and the compound 
[910 mg (3 mmol.)] synthesized in Production Example 8-3) were added to toluene (10 ml). The mixture was , 
heated at 100 to 1 30°C for 3 days. After cooling, water was added to the reaction mixture, which was then sub- 
so Jected to extraction with chloroform. The organic layer was dried over anhydrous potassium carbonate, and 
then the solvent was distilled off under reduced pressure. The crude product was purified by column 
chromatography (silica gel : 60 g ; eluent : n-hexane/ethyl acetate = 1/1) to obtain the desired product (106) 
[779 mg (47.0%, colorless oQy substance)]. 

55 TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.40 

NMR (90MHz, CDCfg) 5 : 0.90(6H, m), 1.40(8H, m), Z42 to 2.93(4H, m), 3.08(4H, q), 3.70 to 4.58(7H, m), 

5.02(2H, br), 7.31(5H, s), 7.57 to 7.93(4H, m) 
IR (film) cnr 1 : 3320, 2950, 2915, 2855, 1765, 1705, 1520, 1464, 1400, 1250. 1110, 1020, 760, 725, 715, 
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705 



4) Synthesis of 1^mino-2-b!s(n-bu!yIcarbamoyloxyethyl)aiTiino-2-pheny!ethane dihydrochloride (107) 

5 

The compound [770 mg (1.393 mmol.)] synthesized in 3) was dissolved In methanol (10 ml). Hydrazine 
hydrate (0.25 mf) was added to the solution, and the mixture was heated for one hour under reflux In nitrogen 
streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added 
to the residue, and Insoluble materials were removed. The mother liquor was concentrated under reduced 
10 pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g ; eluent : 
methanol/concammonla water = 240/1) to obtain the free amine [461 mg (78.4%, colorless oily product)]. This 
free amine was treated, under ice-cooling, with ethyl ether saturated with hydrogen chloride to obtain the des- 
ired product (107) [541 mg (colorless powder)]. 

15 TLC [Silica Gel ; MeOH/concN^OH (240/1)] : Rf = 0.30 

NMR (90MHz, CDCfa) 6 : 0.93(6H, m), 1.43(8H, m), 2.44 to 3.33(1 OH, m), 3.66(1 H, m), 4.1 1(4H, m), 5.24(2H, 

br), 7.33(5H, m) 
\R (film) cnH : 3315, 2950, 2925, 2855, 1700, 1560, 1250 

20 Production Example 42 

1^Amino-2-bls(n-butylcart)amoyloxyethyl)amlno-1-phenylethane dihydrochloride (1 08) \U 

The compound [1.214 g (4 mmol.)] synthesized in Production Example 8-3) was added to styrene oxide 
25 [481 mg (4 mmol.)]. The mixture was heated at 1 00°C for 24 hours. After cooling, the crude product was purified 
* by column chromatography (silica gel : 30 g ; eluent : n-hexane/ethyi acetate = 1/1) to obtain the alcohol com- 
pound [1.616 g (95.4%)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.22 

30 

This alcohol compound [635 mg (1.5 mmol.)], phthalimlde [441 mg (3.0 mmol.)] and trlphenyiphosphine 
[787 mg (3.0 mmol.)] were dissolved in anhydrous tetrahydrofuran (11 ml). Diethyl azo dicarboxylate [0.462 
ml (3.0 mmol.)] was added to the solution, and the mixture was stirred for 24 hours at room temperature. The 
reaction . mixture was concentrated under reduced pressure, and the residue was purified by column 
35 chromatography, (silica gel : 50 g ; eluent : n-hexane/ethyl acetate = 1/1) to obtain the crude phthallmldo com- 
pound (945 mg). 

TLC [SOlca Gel ; n-hexane/AcOEt (1/1) : Rf = 0.38 

40 This phthalimido compound (945 mg) was dissolved in methanol (13 ml). Hydrazine hydrate (0.3 ml) was 
added to the solution, and the mixture was heated for 40 minutes under reflux in nitrogen streams. After cooling, 
the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue, and 
insoluble materials were removed. The mother liquor was concentrated under reduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel : 21 g ; eluent : methanol) to obtain 

45 the desired free amine (108) [446 mg (70.4%, colorless oily substance)] from the earlier eluate. Further, from 
the later eluate, the free amine (107) (43 mg) as obtained in Production Example 41-4) was obtained. 

The free amine (106) was treated, under ice-cooling, with ethyl ether saturated with hydrogen chloride to 
obtain the desired product (108) [488 mg (colorless powder)]. 

50 TLC (Silica Gel ; MeOH) : Rf = 0.36 

NMR (90MHz, CDC^) 5 : 0.93(6H, m), 1.12 to 1.70(10H, m), 2.37 to 3.03(6H f m), 3.17(4H, q), 3.83 to4.40(5H, 

m), 5.1 0(2H, br), 7.37(5H, m) 
IR (film) cnr' : 3320, 2950, 2920, 2855, 1700, 1535, 1250 

55 
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Production Example 43 

2-AmIno-1-bis(n-butylcarbamoyloxyethyl) aminopropane dihydrochloride (109) and 
1-am!no-2-bIs(n-butylcarbamoyioxyethyl) aminopropane dlhydrochlorid (1 10) 

5 

The compound [904 mg (3 mmol.)] synthesized in Production Example 8-3) was added to propylene oxide 
[0.42 ml (6 mmol.)]. The mixture was heated at 1 10°C for 21 hours in a sealed tube. After cooling, the crude 
product was purified by column chromatography (silica gel : 30 g ; eluent : ethyl acetate) to obtain the position 
Isomeric alcohol mixture [1.084 g (100%)]. 

10 

TLC [Silica Gel ; CHC^/MeOH (10/1)] : Rf = 0.42 

This alcohol mixture [542 mg (1.5 mmol.)], phthalimide [441 mg (3.0 mmol.)] and triphenylphospblne [787 
mg (3.0 mmol.)] were dissolved in anhydrous tetrahydrofuran (1 1 m£). Diethyl azodicarboxyiate [0.462 mt (3.0 
15 mmol.)] was added to the solution, and the mixture was stirred for 1 .5 hour at room temperature. The reaction 
mixture was concentrated under reduced pressure. The residue was purified by column chromatography (silica 
gel : 50 g ; eluent : n-hexane/ethyi acetate = 1/1) to obtain the phthallmido mixture (877 mg). 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.30 and Rf = 0.34 

20 

This phthallmido mixture (877 mg) was dissolved in methanol (13 mf). Hydrazine hydrate (0.3 mQ was 
added to the solution, and the mixture was heated for one hour under reflux In nitrogen streams. After cooling, 
the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue, and 
Insoluble materials were removed, and then the mother liquor was concentrated under reduced pressure. The 

25 crude product thus obtained was purified by column chromatography (silica gel: 30 g; eluent: 
methanol/conc.ammonia water = 40/1). From the earlier portion of the eluate, the free amine (109) [112 mg 
(20.7%, colorless oily substance)] was obtained, and, from the later portion of the eluate, the free amine (1 1 0) 
[285 mg (52.7%, colorless oily substance)] was obtained. These free amines were treated, under ice-cooling, 
with ethyl ether saturated with hydrogen chloride to obtain the desired product (1 09) [1 35 mg (colorless powder)] 

so and the desired product (1 1 0) [343 mg (colorless powder)], respectively. 
(Free Base) 
Compound (109) 

TLC [Silica Gel ; MeOH/conc.NHjOH (40/1)] : Rf = 0.39 
35 NMR (90MHz, CDC^) 5 : 1.00{9H, m), 1.13 to 1.73(10H, m), 2.03 to 340(11H, m), 4.13(4H, m), 5.27(2H, br) 
IR (film) cm-i : 3310, 2950, 2925, 2885, 1700, 1534, 1460, 1253 

Compound (110) 

40 TLC [Silica Gel ; MeOH/conc.NH40H (40/1)] : Rf = 0.24 

NMR (90MHz, CDC^ 8 : 0.93(9H, m), 1 .43(8H. m), 1 .97(2H, br.s), 2.30 to 2.97(7H, m), 3.1 3(4H, q), 4.06(4H, 
m),5.37(2H,br) 

IR (film) cm-1 : 3300, 2950, 2920, 2850, 1700, 1535, 1460, 1258 
45 Production Example 44 

1-Amino-2-bis(ethylcarbamoytoxyethyl) aminoethane dihydrochloride (113) 
1) Synthesis of N-(2-phthaIimidoethyf) diethanolamine (111) 

50 

N-(2-BromoethyI)phthalimide [12.70 g (50 mmol.)] and triethyiamine [6.97 nrf (50 mmoL)] were added to 
toluene (30 mQ. Diethanolamine [5*26 g (50 mmol.)] was added to the mixture, and the whole mixture was stirred 
for 21 hours at100°C. After cooling, the reaction mixture was concentrated under reduced pressure. The crude 
product thus btained was purified by column chromatography (silica gel : 30 g ; eluent : ethyl acetate/acetone 
55 = 3/1) to btain the desired product (111) [7.94 g (57.1 %)] (c I rless solid). 

TLC [SflicaGel ;AcOEt/aceton (3/1)] : Rf= 0.20 

NMR (90MHz, CDCfs) 5 : 2.78(6H, m), 3.54(4H, t), 3.80(2H, t) 7.61 to 8.00(4H, m) 
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IR (film) cm-' : 3220(br), 2940, 2860, 2825, 1762, 1706, 1395, 1035, 1015. 734 

2) Synthesis of 1^hthalimido-2-bis(ethyIcarbamoyIoxyethyl) amlnoethane (112) 

5 The compound [835 mg (3 mmol.) synthesized in 1 ) and ethyl isocyanate (2.0 mQ were heated under reflux 
for 17 hours in nitrogen streams. The reaction mixture was concentrated under reduced pressure. The crude 
product thus obtained was then purified by column chromatography (silica gel : 80 g ; eluent : n-hexane/ethyf 
acetate = 1/2) to obtain the desired product (112) [932 mg (73.9%)] (pale yellow oily substance). 

10 TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf = 0.29 

NMR (90MHz, CDC£,)5 : 1.11(6H, t), 2.84(6H, m), 3.16(4H, quint), 3.77(2H, t), 4.06(4H, t), 5.15(2H, br), 7.63 
to7.94(4H,m) 

IR (fflm) cnr 1 : 3330, 2970, 2820, 1768, 1700, 1520, 1400, 1250, 1020, 728 

16 3) Synthesis of 1-amino-2-bis(ethylcarbamoyloxyethy0 aminoethane dihydrochloride (1 1 3) 

The compound [900 mg (2.14 mmol.)] synthesized in 2) was dissolved In methanol (30 m£). Hydrazine 
hydrate [0.42 mf (8.56 mmol.)] was added to the solution, and then the mixture was refluxed for one hour In 
nitrogen streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform 

20 was added to the residue, and Insoluble materials were removed, and then the mother liquor was concentrated 
under reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 
25 g ; eluent : methanol/concammonta water = 40/1) to obtaimfree amine [474 mg (76.3%, colorless ofly sub- 
stance)]. This free amine was treated, under ice-cooling, with methanol saturated with hydrogen chloride to 
obtain the desired product (113) [570 mg (colorless powder)]. 

25 (Free Base) 

TLC [Silica Gel ; methanoi/concammonia water (40/1)] : Rf « 0.22 

NMR (90MHz, CDC& 8 : 1.12(6H, t), 2.26(2H, br.s), 2.47 to 2.94(8H, m), 3.17(4H, quint), 4.08(4H, t), 5.43(2H t 
br) 

30 IR (film) cm-' : 3330, 2970, 2870, 2815, 1700, 1530, 1260, 1030 
Production Example 45 

1-Amino-2-bis(n-propyIcarbamoyloxyethyl) amlnoethane dihydrochloride (115) 

35 

1) Synthesis of 1-phthalimido-2-bis(n-propylcarbamoyIoxyethyI) aminoethane (114) 

The compound [835 mg (3 mmol.) synthesized in Production Example 44-1) and n-propyl isocyanate (2.0 
mf) were heated under reflux for 17 hours in nitrogen streams. The reaction mixture was concentrated under 
40 reduced pressure, and then the crude product thus obtained was purified by column chromatography (silica 
gel : 50 g ; eluent : n-hexane/ethyl acetate = 1/2) to obtain the desired product (114) [1.302 g (96.8%) (colorless 
oily substance)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf = 0.39 
45 NMR (90MHZ, CDCfa) S : 0.90(6H, t), 1.46(4H, m), 2.84(6H, m), 3.08(4H, q), 3.77(2H, t), 4.07(4H, t), 5.23(2H, 
br), 7.58to7.97(4H, m) 
IR (film) cnr 1 : 3320, 2950, 2855, 1770, 1700, 1530, 1465, 1400, 1260, 728 

2) Synthesis of 1 -amino-2-bis(n-propyicarbamoyioxyethyi) aminoethane dihydrochloride (115) 

so 

The compound [1.25 g (2.79 mmol.)] synthesized In 2) was dissolved in methanol (30 mQ. Hydrazine 
hydrate [0.54 mf (1 1 .48 mmol.)] was added to the solution, and the mixture was refluxed for one hour in nitrogen 
streams. After cooling, the reaction mixture was concentrated under reduced pressure/Chloroform was then 
added to the residue, and insoluble materials were removed. The mother liquor was concentrated under 
55 reduced pressure. Th crude product thus obtained was purified by column chromatography (silica gel : 25 g; 
eluent : methanoi/concammonia water = 40/1) to obtain the free amine [707 mg (79.6%, colorless ofly subst- 
ance). This free amine was treated, under ice-cooling, with methanol saturated with hydrogen chlorid to obtain 
the desired product (115) [724 mg (colorless powder)]. 

45 
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(Free Base) 

TLC [Silica Ge! ; methanol/concammonia water (40/1)] : Rf = 0.26 

NMR (90MHz, CDCfy 6 : 0.90(6H, t), 1 .46(4H, m), 1.87(2H, br.s), 2.48 to 2.93(8H, m), 3.09(4H, q), 4.09(4H, 
5 t), 5.28(2H, br) 

IR (film) cm-i : 3320, 2960, 2870, 1700, 1530, 1460, 1264, 1 140, 1050 

Production Example 46 

10 1-Amino-2-bis(iso-propylcarbamoy]oxyethyl) aminoethane dihydrochlorlde (1 17) 

1) Synthesis of 1-phthaIimido-2-bis(iso-propyicarbamoyloxyethyI) aminoethane (116) 

The compound [835 mg (3 mmol.)] synthesized in Production Example 44-1) and iso-propyl isocyanate 
15 (0.68 mt) were added to pyridine (3 mf), and the mixture was heated at 85 to 97°C for 16 hours in nitrogen 
streams. The reaction mixture was concentrated under reduced pressure, and the crude product thus obtained 
was purified by column chromatography (silica gel : 50 g ; eluent : n-hexane/ethyl acetate = 1/2) to obtain the 
desired product (116) [1.01 g (75.1%)] (colorless solid). 

20 TLC [Silica Gel ;n-hexane/AcOEt (2/1)] :Rf- 0.35 

NMR (90MHz, CDC^) 6 : 1.14(12H, d), 2.71 to 3.02(6H, m), 3.53 to 3.95(4H, m), 4.05(4H, t), 5.02(2H r br), 

7.58to7.95(4H,m) 
IR (KBr) cm-' : 3305, 2955, 1763, 1700, 1680, 1538, 1260, 1110, 720 

25 2) Synthesis of 1 -amino-2-bls(iso-propylcarbamoyloxyethyl) aminoethane dihydrochloride (117) 

The compound [980 mg (2.18 mmol.)] synthesized in 2) was dissolved in methanol (30 mQ. Hydrazine 
hydrate [0.43 mf (8.74 mmol.)] was added to the solution. The mixture was then refluxed for one hour In nitrogen 
streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added 

so to the residue, and Insoluble materials were removed. The mother liquor was then concentrated. The crude 
product thus obtained was purified by column chromatography (silica gel: 25 g; eluent: 
methanol/concammonia water » 40/1) to obtain the free amine [523 mg (75.3%, colorless viscous substance). 
This free amine was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain the 
desired product (117) [582 mg (colorless powder)]. 

35 (Free Base) 

TLC [Silica Gel ; methanol/concammonia water (40/1)] : Rf = 0.29 

NMR (90MHz, CDCfg) 6 : 1 .14(12H, d) t 1 ,80(2H, br.s), 2.47 to 2.90(8H, m), 3.79(2H, m), 4.07(4H, t), 5.1 0(2H, 
br) 

40 IR (film) cnH : 3300, 2970, 2825, 1 690, 1 528, 1460, 1254, 1 095 
Production Example 47 

1-Amino-2-bIs(t-butylcart)amoyloxyethyl) aminoethane dihydrochlorlde (119) 

45 

1) Synthesis of 1^hthaIlmido-2-bis(t-butylcarbamoyioxyethyl) aminoethane (118) 

The compound [835 mg (3 mmol.)] synthesized in Production Example 44-1) and t-butyi isocyanate (1.028 
mf) were added to pyridine (3 m£), and the mixture was heated at 85°C for 18 hours in nitrogen streams. The 
so reaction mixture was concentrated under reduced pressure. The crude product thus obtained was purified by 
column chromatography (silica gel : 50 g ; eluent : n-hexane/ethyl acetate = 1 .5/1) to obtain the desired product 
(1 18) [1.224 g (85.6%)] (colorless oDy substance). 

TLC [Silica Gel ; n-hexane/AcOEt (1 .5/1)] : Rf = 0.32 
55 NMR (90MHz, CDC£) 6 : 1.32(18H, s), 2.71 to 3.02(6H, m), 3.79(2H, t), 4.03(4H f t), 5.11(2H, br), 7.62 to 
7.93(4H, m) 

IR (film) cnH : 3350, 2960, 1770, 1710, 1520, 1460, 1398, 1365, 1270, 1210, 1098, 725 
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2) Synthesis of 1-amlno-2-bls(t-butylcarbamoyl xyethyl) aminoethane ^hydrochloride (1 19) 

The compound [1.20 g (2.32 mmol.)] synth sized in 2) was dissolv d in m thanol (30 mQ. Hydrazine 
hydrate [0.45 mf (9.29 mmol.)] was added to the soluti n. The mixture was th nrefiuxedf r2 hours in nitrogen 

5 streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was then 
added to the residue, and insoluble materials were removed. The mother liquor was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g; 
eluent : methanol/concammonia water = 40/1) to obtain the free amine [753 mg (93.7%, colorless powder)]. 
This free amine was treated with methanol saturated with hydrogen chloride under ice-cooling to obtain the 

10 desired product (1 1 9) [865 mg (colorless powder)]. 
(Free Base) 

TLC [Silica Gel ; methanol/concammonia water (40/1)] : Rf = 0.31 

NMR (90MHz, CDCfa) 6 : 1.33(18H, s), 1.87(2H, br, s), 2.53 to 2.93(8H. m) f 4.13(4H t t), 5.06(2H, br) 
15 IR (KBr) cm-' : 3330, 2960, 1700, 1570, 1535, 1278, 1115, 1110 

Production Example 48 

N,NkBis(2-n-butyIcarbamoyloxyethyl)-1 ( 4-phenylenediamine dihydrochloride (122) 

20 

1) Synthesis of N-phthaloyl-N' ( N'-bis(2-hydroxyethyi)-1,4-phenylenediamine (120) 

N, N-Bls(2-hydroxyethyi) -1 ,4-phenylenediamIne sulfate monohydrate [1 0 g (31 .1 mmol.)] and triethylamine 
[17.31 mf (31.1 mmol.)] were dissolved In methylene chloride (80 mf). N-Carboethoxyphthalimtde [6.81 g (31.1 

25 mmol.) was added, under Ice-cooling, to the solution, and the mixture was stirred for 3 days at room tempera- 
ture. A 5% aqueous solution of sodium hydrogencarbonate was added to the reaction mixture, which was sub- 
jected to extraction with chloroform. The organic layer was dried over anhydrous potassium carbonate, and 
then the solvent was 'distilled off under reduced pressure. The crude product thus obtained was purified by col- 
umn chromatography (silica gel : 300 g ; eluent: chloroform/methanol = 10/1) to obtain the desired product 

so (120) [6.45 g (63.6%) (yellow plates)]. 

TLC [Silica Gel ; CHC^/MeOH (10/1)] : Rf = 0.24 

NMR (90MHz, CDCF 3 + CDsOD) 5 : 3.23 to 3.95(8H, m), 6.82(2H, d), 7.23(2H, d), 7.69 to 8.08(4H I m) 
IR (KBr) cirr 1 : 3500(br), 1770, 1758, 1700, 1608, 1520, 1385 

35 

2) Synthesis of N-phthaIoyl-N\N'-bIs(2-n-butylcarb^oyioxyethyl)-1,4-phenylenediamine (121) 

The compound [979 mg (3 mmol.)] synthesized in 1) and butyl isocyanate [1.02 mf (9 mmol.)] were dissol- 
ved in pyridine (3 mf). The mixture was heated at 1 10°C for 2 hours in nitrogen streams. The reaction mixture 
40 was concentrated under reduced pressure. The crude product thus obtained was re crystallized from n-hexane/ 
ethyl acetate to obtain the desired product (121) [1.493 g (94.9%) (pale yellow crystals)]. 

TLC [Silica Gel ; CHCf>/MeOH (40/1)] : Rf = 0.27 

NMR (90MHz, CDCfa) 8 : 0.90(6H, m), 1 .43(8H, m), 3.1 6(4H, q), 3.63(4H, t), 4.26(4H, t), 5.06(2H f br), 6.83(2H, 
45 d), 7.26(2H, d), 7.63 to 8.06(4H, m) 

IR (KBr) cm- 1 : 3300, 2950, 1710, 1682, 1605, 1515, 1480, 1260 

3) Synthesis of N,N-bls(2-n-butylcarbamoyloxyethy1)-1 ,4-phenylenedIamine dihydrochloride (1 22) 

so The compound [1 .049 g (2 mmol.)] synthesized in 2) was dissolved in methanol (35 mQ. Hydrazine hydrate 
[0.388 mf (8 mmol.)] was added to the solution, and the mixture was refluxed for one hour in nitrogen streams. 
After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added to the 
residue, and insoluble materials were removed, and then the mother liquor was concentrated under reduced 
pressure. The crude product thus obtained was purified by column chromatography (silica gel : 30 g ; eluent : 

55 chIorofcfn^methanol = 20/1)toobteinthefreeamine(789mg).Thisfre amin was treated, under Ice-cooling, 
with methanol saturated with hydrogen chloride to obtain the desired product (122) [935 mg (100%) (pale violet 
powder)]. 
(Free Base) 
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TLC [Silica Gel ; CHC^MeOH (10/1)] : Rf = 0.46 

NMR (90MHz, CDCfj) 5 : 0.90(6H, m). 1 .42(8H, m), 2.93(2H, br), 3.15(4H P q), 3.47(4H, t) f 4.17(4H, t), 5.00(2H, 
br), 6.63(4H, s) 

IR (film)- 1 : 3320, 2952, 2925, 2855, 1700, 1620, 1510, 1460 1250, 1140, 1060, 1020, 820, 780 
Production Example 49 

N,N-Bis(rvbutyirarbamoylc^ethy1)-N\N'^iethylethyienediamine dihydrochloride (123) 

A mixture of 2-(dlethylamIno) ethyl bromide hydro bromide [1.52 g (5.00 mmol.)], the compound [1.52 g (5.00 
mmol.)] synthesized In Production Example 8-3)and triethylamine [1.40 ml (10.0 mmol.)] was suspended In 
ethanol (2 ml) and N.N-dimethylsutfbxfde, and the suspension was heated at 1 10°C for 8 hours. The mixture 
was poured into water and extracted with ethyl acetate. After drying, the solvent was distilled off, and the residue 
was subjected to column chromatography using silica gel, and eluted with concammonla water-ethanol (1 : 
80). The compound [370 mg (24.3%)] synthesized in Production Example 8-3) was recovered from the first frac- 
tion, and the desired product (123) (free base) [416 mg (20.7%)] was obtained from the second fraction. 

IR (Neat) cnr* : 3300(br), 1700(br) 

NMR (90MHz, CDCfa) 8 : 0.70 to 1.13(6H, m), 1.02(6H, t, J = 7Hz), 1.13 to 1.68(8H, m), 2.30 to 2.94(12H, 
, c, m), 3.15(4H f q, J = 6Hz), 4.12(4H, t, J = 6Hz), 5.03(2H, m) 

The above free base (123) [41 6 mg (1 .03 mmol.)] was dissolved in a 3.5M hydrogen chloride/methanol sol- 
ution. The solvent was distilled off to obtain the desired compound (123) [491 mg (20.7% based on the com- 
pound synthesized in Production Example 8-3))] as a brownish oily substance. 

Production Example 50 

N,N-BIs(n-butylcarbamoyIoxyethyl)-NM-butoxycarbonylethylenedIamIne monoacetate (124) 

Dk-butyl dtcarbonate [1.09 g (5.00 mmol.)] was added to a solution of the free base of the compound (26) 
synthesized in Production Example 10-2) [1.73 g (5.00 mmol.)] in chloroform (10 mf). The mixture was stirred 
for 3 hours at room temperature. The reaction mixture was poured into a saturated aqueous solution of sodium 
hydrogencarbonate, and the chloroform layer was separated and dried. The solvent was distilled off, and the 
residue was subjected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 3) 
to obtain the free amine compound [1.93 g (86.6%)] as a pale yellow oily substance. 

IR (Neat) cnr 1 : 3320(br), 1700(br) 

NMR (90MHz, CDCfa) S : 0.75 to 1.10(6H, m), 1.10 to 1.70(8H, m), 1.43(9H, s), 2.57 to 2.90(2H, m), 2.76(4H, 
t, J = 6Hz), 3.15(6H, q, J = 6Hz), 4.03(4H, t, J = 6Hz), 4.83 to 5.58(3H, m) 

The above free amine compound [1 .49 g (3.34 mmd.)] was dissolved in a solution of acetic add (220 mg 
(3.67 mmol.)] in chloroform (5 mf). The solvent was then distilled off to obtain the desired product (124) [1.58 
g (61.0% based on 26)] as a yellow oily substance. 

Production Example 51 

N,^Bis(rvbutylcarbamoylaxyethy^^ monohydrochloride (125) 

A solution of chloromethyi pivalate [760 mg (5.00 mmol.)] In chloroform (5 mf) was added to a solution of 
the free base of the compound (26) synthesized in Production Example 1 0-2) [1 .73 g (5.00 mmol.)] in chloroform 
(5 m(), and the mixture was stirred for 4 hours at room temperature. The reaction mixture was poured Into a 
saturated aqueous solution of sodium hydrogencarbonate, and then the chloroform layer was separated and 
dried. Th solvent was distilled off, and the residue was subjected to column chromotography using silica gel, 
and eluted with methanol-concammonia water (80 : 1) to obtain th free amine compound [896 mg (41.7%)] 
as a yellow oOy substance. 

IR (Neat) cnr 1 : 3300(br), 1700(br), 1640 
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NMR (90MHz, CDCfJ S : 0.70 to 1.17(6H, m). 1.17(9H. s). 1.17 to 1.68(8H f m), 2.52 to 2.96(2H, m), 2.77(4H, 
t, J = 6Hz), 3.14(4H, q, J = 6Hz), 3.39(2H, q, J = 6Hz), 4.10(4H, W = 6Hz), 5.18(2H, m) f 6.39(1H, m) 

Th above free amin [450 mg (1 .04 mmol.)] wa9 dissolved In a 3.5M hydrogen chloride/taethanol solution. 
5 The solvent was then distilled off to obtain the above-titled compound (125) [449 mg (38.4% based on 26)] as 
a yellow oily substance. 

Production Example 52 

10 N,N-Bis(n^utylcart>amoyIoxyethyl)-N'-acetylethylenedIamIne monohydrochloride (126) 

Acetic anhydride [0.30 nrrf (3.1 8 mmol.)] was added at 0°C to a solution of the free base of the compound 
(26) synthesized in Production Example 10-2) [1.00 g (2.89 mmol.)], and the mixture was stirred for 30 minutes. 
The mixture was further stirred at room temperature for one hour, and then poured into a saturated aqueous i% 
15 solution of sodium hydrogen carbonate. The dichloromethane layer was separated and dried. The solvent was 
then distilled off, and the residue was subjected to column chromatography using silica gel, and eiuted with 
methanol-ethyl acetate (1:10) to obtain the free amine [1.04 g (89.1%)] as a yellow oily substance. 

IR (Neat) cnri : 3300(br), 1700(br), 1650 
20 NMR (90MHz, CDCf 3 ) 8 : 0.70 to 1.08(6H f m), 1.08 to 1.72(8H, m), 1.98(3H. s), 2.27 to Z90(2H, m), 2.72(4H, 
t, J = 6Hz), 3.13(4H, q, J = 6Hz), 3.24(2H, q, J = 6Hz), 4.08(4H, t, J = 6Hz), 5.20(2H, m), 6.80(1H, m) 

The above free amine [1.04 g (2.57 mmol.)] was dissolved In a 3.5M hydrogen chloride/methanol solution, 
and then the solvent was distilled off to obtain the desired product (126) [1.14 g (89.6% on the basis of 26)] as 
25 a yellow oily substance. 

Production Example 53 

N.N-Bfefn-butylcarbamoyloxyethylJ-N'-benzoylethylenediamlne monohydrochloride (127) 

30 

Benzoyl chloride [0.24 mf (2.09 mmol.)] was added, at 0°C, to a solution of the free base of the compound 
(26) synthesized In Production Example 10-2) [690 mg (1.99 mmol.)] in dichloromethane (10 mQ, and the mixt- 
ure was stirred for 1 5 minutes. The mixture was further stirred at room temperature for one hour. The reaction 
mixture was poured Into a saturated aqueous solution of sodium hydrogencarbonate, and the dichloromethane 
35 layer was separated and dried. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eiuted with ethyl acetate to obtain the free amine [842 mg (93.8%)] as a 
pale yellow ofly substance. 

IR (Neat) cm-1 : 3300(br), 1700(br), 1640, 1600 
40 NMR (90MHz, CDCf 3 ) 5 : 0.66 to 1.02(6H, m), 1.02 to 1.72(8H, m), 2.78(6H, t, J = 6Hz), 3.02(4H, q, J = 6Hz), 
3.50(2H, q, J - 6Hz), 4.13(4H, t, J = 6Hz), 4.88(2H, m), 7.02 to 7.65(4H, m), 7.65 to 8.02(2H, m) 

The above free amine [842 mg (1 .87 mmol.)] was dissolved in a 3.5M hydrogen chloride/methanol solution. 
The solvent was then distilled off to obtain the desired product (127) [806 mg (83.1 % on the basis of 26)] as a 
45 yellow oily substance. 

Production Example 54 

N,N-BIs(n-butylcarbamoyloayethyl)-N'-{methylcart)amoyl) ethylenediamine dihydrochlorlde (128) 

50 

Methyl Isocyanate [0.12 mf (1.99 mmol.) was added to a solution of the free base of the compound (26) 
synthesized in Production Example 10-2) [692 mg (1.99 mmol.)] in dichloromethane (8 mf), and the mixture 
was stirred for 2 hours at room temperature. The solvent was distilled off, and the residue was subjected to 
column chromatography using sflica gel, and eiuted with methand-ethyi acetate (1 : 20) to obtain the free amine 
55 [460 mg (57.3%)] as a colorless oQy substance. 

IR (Neat) cnH : 3300(br), 1700(br), 1680(br) 

NMR (90MHz, CDC**) S : 0.73 to 1.10(6H, m), 1.10 1 1.77(8H, m), 2.52 to 2.95(9H, m), 2.95 to 3.50(6H, m), 

49 



EP 0 278 621 B1 



4.06(4H, t, J = 6Hz), 5.08(1 H, brq, J = 5Hz), 5.32(2H ( m), 5,67(1 H, brt, J = 5Hz) 

The abov free amine [380 mg (0.94 mmol.)] was dissolved In a 3.5M hydrogen chloride/methanol solution. 
The solvent was distilled off to obtain th desired product (128) [460 mg (57.3% on the basis of 26)] as a yellow 
5 oily substance. 

Production Example 55 

N,N-Bis(n-buty)carbamoyloxyethyl)-N'-(phenylcarbamoyl) ethylenediamine dihydrochloride (129) 

10 

Phenyl isocyanate [0.25 mt (227 mmol.)] was added to a solution of the free base of the compound (26) 
synthesized in Production Example 10-2) [786 mg (2.27 mmol.)] in dichloromethane (10 ml), and the mixture 
was stirred for 2 hours at room temperature. The solvent was distilled off, and the residue was subjected to 
column chromatography using silica gel, and eluted with methanol-ethyl acetate (1 : 30) to obtain the free amine 
15 [733 mg (69.4%)] as a pale yellow oily substance. 

IR (Neat) cnr 1 : 3300(br), 1690(br), 1590 

NMR (90MHz, CDC^) 6 : 0.70 to 1.13(6H, m), 1.13 to 1.70(8H, m), 2.64(2H, t, J « 6Hz), 2.70(4H, t, J = 6Hz) f 
3.10(4H, q, J = 6Hz), 3.23(2H, q, J = 6Hz), 4.07(4H, t, J = 6Hz), 5.22(2H, brt, J = 6Hz), 6.17(1 H, brt, J 
20 = 6Hz) f 6.92(1H, t, J = 8Hz), 7.18(1H, d, J = 8Hz), 7.37{2H, t, J = 8Hz), 7.40(1H, d, J = 8Hz), 7.77(1H, 

brs) 

The above free amine [653 mg (1 .40 mmol.)] was dissolved in a 3.5 M hydrogen chloride/methanol solution, 
and the solvent was distilled off to obtain the desired prodcut (129) [695 mg (63.8% on the basis of 26)] as an 
25 orange oily substance. 

Production Example 56 

N,N-Bis(n^utytcarbamoyloxyethyl)-NrHnethoxycarbonylethylenediamine monohydrochloride (130) 

30 

Methyl chloroformatB [0.17 m£ (2,20 mmol.)] was added to a solution of the free base of the compound (26) 
synthesized in production Example 10-2) [693 mg (2.00 mmol.)] and triethylamine [0.56 mi (4.00 mmol.)] in 
dichloromethane (10 ml), and the mixture was stirred for 2.5 hours at room temperature. Methyl chloroformate 
[0.15 mt (2.00 mmol.) was supplemented, and the mixture was stirred for 2 hours, and then the reaction mixture 
35 was poured into water, which was subjected to extraction with chloroform. The extract was dried, and the solvent 
was distilled off. The residue was subjected to column chromatography using silica gel, and eluted with me- 
thanol-ethyl acetate (2 : 5) to obtain the free amine [790 mg (97.6%)] as a colorless oily substance. 

IR (Neat) cnr 1 : 3300(br), 1700(br) 
40 NMR (90MHz, CDCfa) 6 : 0.71 to 1.09(6H, m), 1.09 to 1.76(8H B m), 2.69(2H, t, J = 6Hz), 2.79(4H, t, J = 6Hz). 

3.14(4H, q, J = 6Hz), 3.27(2H, q, J = 6Hz). 3J2(3H, s), 4.09(4H, t, J = 6Hz), 5.14(2H, m), 5.68(1 H, m) 



The above free amine [790 mg (1 .95 mmol.)] was dissolved In a 3.5M hydrogen chloride/methanol solution. 
45 The solvent was distilled off to obtain the desired product (130) [752 mg (85.2% on the basis of 26)] as a pale 
yellow oily substance. 

Production Example 57 

so N,N-Bis(n-butyicarbamoyioxyethy1)-N'^ ethylenediamine d 

{hydrochloride (131) 

Phenyl chloroformate [0.37 m? (2.99 mmol.)] was added to a solution of N,N-diethyl thanolamin [0.40 m? 
(2.99 mmol.)] and triethylamine [0.42 ml (2.99 mmol.)] in dichloromethane (10 mQ, and the mixture was stirred 
55 tor one hour at room temperature. The reaction mixture was poured into a 1% aqueous solution f potassium 
carbonate, and then extracted with chloroform. After drying, th solvent was distilled off. Th residue thus 
obtained and the free base of the compound (26) synthesized in Production Example 10-2) [689 mg (1.99 
mmol.)] were stirred for 1.5 hours at 90°C. The mixtur was dissolved in chloroform and washed with an ice- 
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cooled 1N aqueous solution of sodium hydroxide. After drying, th solvent was distilled off, and the residue 
was subject d to column chromatography using, silica g I, and luted with methanoI-conc.ammonla water (1 : 
100) to obtain the free amine [365 mg (37.5%)] as a yellow oBy substance. 

5 IR (Neat) cnrr' : 3300(br), 1700(br) 

NMR (90MHz, CDC^ 8 : 0.55 to 1.13(6H, m), 1.06(6H, t, J = 7Hz) ( 1.13 to 1.70(8H f m), 2.30 to 2.90(12H, 
m), 3.15(4H, q, J = 6Hz), 3.18(2H. q, J « 6Hz), 4.10(4H, t, J = 6Hz), 4.16(2H, t, J = 6Hz) f 5.14(2H, m), 
5.60(1 H,m) 

10 The above free amine [365 mg (0.75 mmol.)] was dissolved in a 3.5M hydrogen chloride methanol solution, 
and the solvent was distilled off to obtain the desired product (131) [411 mg (36.8% on the basis of 26)]. 

Effects of the Invention 

15 The following experimental examples will explain the effects of the present invention. 
Experiment 1 

Experiment by Intravenous Administration 

20 

(Test Method] 

Using male ginea pigs weighing 300 to 400 g, activity of inhibiting arrhythmia (anti-arrhythmia) provoked 
by aconitine was examined. The test animals were anesthetized with urethane (1 g/kg Lp.), and a 2-lead elec- 

25 trocardiogram was obtained through catwhisker embedded in limbs. Into the juglar vein of each animal, a 
polyethylene catether was previously inserted for administration of test drugs. Arrhythmia was provoked by 
Intravenous administration of aconitine (30 ug/kg) dissolved in physiological saline solution. Test drugs were 
intravenously administered 5 minutes before the administraiton of aconitine. Evaluation of the anU-arrhythmlc 
activity was conducted by measuring the time covering from the aconitine administration to the occurrence of 

so extrasystole (ES) and the time covering from the aconitine administration to the occurrence of ventricular 
tachycardia (VT). The test drugs were dissolved in a physiological saline solution, and intravenously adminis- 
tered at a dosage of 1 mg/kg. The control group was intravenously administered with the same volume of 
physiological saline solution. 

35 [Results] 

The results are shown in Table 1. 

Times taken until the occurrence of ES and VT are shown by assuming those in the control group as 1 00% 
(calculated on solely individual animals having arrhythmia observed). Incidentally, the numeral values with 
40 parenthesis are those derived by (number of test animals having arrhythmia observed/number of test an imals). 
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Table 1 



Test Compounds 
(Compound No.) 



Extrasystol (ES) 



Ventricular 
Tachycardia (VT) 



10 



16 



20 



25 



30 



35 



3 
26 

24 

41 
87 
108 

107 
46 
49 

55 

61 
64 

72 

74 
83 

Disopyramide 
(Control) 



172.7% 
228.9% 

188.4% 

215.2% 
171.2% 
248.9% 

142.2% 

384.0% 

1096.0% 
(2/3) 

396.9% 

232.6% 

263.0% 

872.5% 
(1/3) 

235.2% 

211.8% 

104.3% 



178.6% • 

218.6% 
(33/40) 

161.4% 
(7/9) 

317.6% 

166.7% 

263.9% 
(30/33) 

189.2% 

248.3% 

(0/3) 

285.5% 

249.2% 

352.5% 

792.0% 
(1/3) 

248.3% 

247.0% 

134.5% 



40 



55 



Experiment 2 



Experiment by Oral Administration 
45 [Test Method] 

Using guinea pigs fasted for 24 hours, the test was conducted with the same arrhythmia model as in the 
case of the intravenous administration. The test compound was orally administered one hour before the admini- 
stration of aconirJne through a polyethylene sonde under non-anesthesia. In 30 minutes after the oral adminn 
60 stration of the test drug, the test animals were treated under urethane anesthesia in the same manner as in 
the experiments for intravenous administration. The test drug was dissolved in pure water. Pure water was 
administered to the animals in the control group through a sonde in the same volume of the test drug. 



[Results] 

The results are shown in Tabl 2. Times taken until the occurrence of ES and VT are shown by assuming 
those in the control group as 100%. 
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Table 2 

Test Compound 



5 


(Compound No.) 


Amount 


ES 


VT 


10 


26 

Disopyramide 
(Control) 


^30mg/kg 
5Cng/kg 

j30mg/kg 
50mg/kg 


114.5% 
203.4% 
96.8% 
125.9% 


173.0% 
176.5% 
95.9% 
142.6% 



Experiment 3 

15 

Accute Toxicity 

[Test Method and Results] 

2a Male Jd-ICR mice (6 heads) and male Wlstar rats (6 heads) [each aged of 5 weeks] were used. The com- 
pound (26) obtained in Production Example 1 0 was administered orally to each animal In a dose of 1000 mg/kg, 
but no animals had died even 24 hours later. . 



25 Claims 

Claims for the Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A compound of the formula : 

30 

Vr 3 

i n • 

' R-NHCOCHCH 2N 
» N-A-Y 

R 2 -NHCOCHCH, / 
Pk 4 2 



40 wherein R 1 and R 2 each stand for an acyclic hydrocarbon residue or an alicydic hydrocarbon residue ; R 8 and 
R* each stand for hydrogen or a hydrocarbon residue which may contain hetero-atom(s) ; A stands for a carbon 
chain having two or more carbon atoms which may contain ether linkage or sulfide linkage which may be sub- 
stituted and which may per se form a ring ; X 1 and X 2 each stand for oxygen atom or sulfur atom ; and Y stands 
for amino group or an organic residue bonded through nitrogen atom, which may form a ring by combining with 

45 a carbon atom constituting A ; or a salt thereof. 

2. A compou nd according to claim 1 , wherein R 1 and R 2 each stand for an alkyl group having 1 to 1 8 carbon 
atoms, an alkenyl group having 2 to 1 8 carbon atoms, an alkynyl group having 2 to 1 8 carbon atoms, a cycloatkyl 
group having 3 to 8 carbon atoms, a cyctoalkenyl group having 5 to 8 carbon atoms or a fused alicydic hyd- 
rocarbon residue having 9 to 1 1 carbon atoms, 

so said fused alicydic hydrocarbon residue being unsubstituted or substituted by an alkyl group having 1 to 
5 carbon atoms, a halogeno group, a halogeno-alkyt group having 1 to 5 carbon atoms, amino group, an N-al- 
kylamlno group having 1 to 5 carbon atoms, an N.N-dialkylamino group in which each of the alkyl moieties has 

1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoy) group having 1 to 5 carbon atoms, or an alkoxy 
group having 1 to 5 carbon atoms ; 

55 R 3 and R* ach stand for hydrogen, an alkyl group having 1 to 18 carbon atoms, an alkenyl group having 

2 to 18 carbon atoms, an alkynyl group having 2 to 18 carbon atoms, a cycloalkyl group having 3 to 8 carbon 
atoms, a cydoalkenyl group having 5 to 8 carbon atoms, an aromatic monocydic hydrocarbon residue, a bicyo- 
lic aromatic hydrocarbon residue, a tricydic aromatic hydrocarbon residue, a partially or completely hydroge- 
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nat d bicydic aromatic hydrocarbon residue, a partially or completely hydrogenated tricyclic aromatic hydrocar- 
bon residue, a group constituted by condensation of a monocyclic or blcyclic aromatic hydrocarbon residue 
with a saturated or unsaturated mon cyclic hydrocarbon residue, a bridg d hydrocarbon residu , or a mono- 
cyclic or blcyclic heterocydl group containing one or two hetero-atoms selected from the atoms consisting of 

5 nitrogen, oxygen and sulfur, 

said alky] group, alkenyl group and alkynyl group being unsubtituted or substituted by a cydoalkyl group 
having 3 to 8 carbon atoms, a cydoalkenyl group having 5 to 8 carbon atoms, an aromatic monocyclic hyd- 
rocarbon residue, a blcyclic aromatic hydrocarbon residue, a tricyclic aromatic hydrocarbon residue, a partially 
or completely hydrogenated bicydic aromatic hydrocarbon residue, a partially or completely hydrogenated 

10 tricyclic aromatic hydrocarbon residue, a group constituted by condensation of a monocyclic or bicydic aromatic 
hydrocarbon residue with a saturated or unsaturated monocydic hydrocarbon residue, a bridged hydrocarbon 
residue, or a monocydic or bicydic heterocyclic group containing one or two hetero-atoms selected from the 
atoms consisting of nitrogen, oxygen and sulfur, 

said cydoalkyl group, cydoalkenyl group, aromatic monocyclic hydrocarbon residue, bicydic aromatic hyd- 

15 rocarbon residue, tricydic aromatic hydrocarbon residue, partially or completely hydrogenated bicydic aromatic 
hydrocarbon residue, partially or completely hydrogenated tricydic aromatic hydrocarbon residue, group con- 
stituted by condensation, bridged hydrocarbon residue, and monocydic or bicydic heterocydic group being 
unsubstituted or substituted by an alkyi group having 1 to 5 carbon atoms, a halogeno group, a halogenoalkyi 
group having 1 to 5 carbon atoms, amino group, an N-alkyiamino group having 1 to 5 carbon atoms, an N,N- 

20 dialkylamino group in which each of the alkyi moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an 
alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms ; 

A stands for an alkyiene group having 2 to 12 carbon atoms, an alkenyiene group having 2 to 12 carbon 
atoms, an aJkynylene group having 2 to 12 carbon atoms, a cyctoaikylene group having 3 to 8 carbon atoms, 
a cydoalkenylene group having 4 to 8 carbon atoms, an arylene group, or a group represented by the formula: 

25 

_Ai-Xa-A*- f 

H\'-XMM( 4 -A*-,or 

30 _A1-X3-A2-X4-A^X5-A<- 

wherein X 3 , X 4 and X 6 each stand for-O- or-S(0)n- In which n denotes 0, 1 or 2 ; and A 1 , A 2 , A 3 and A 4 each 
stand for an alkyiene group having 2 to 12 carbon atoms, an alkenyiene group having 2 to 12 carbon atoms, 
an alkynytene group having 2 to 12 carbon atoms, a cydoaikylene group having 3 to 8 carbon atoms, a cyc- 

35 loalkenyiene group having 4 to 8 carbon atoms, or an arylene group, 

said alkyiene group, alkenyiene group and alkynylene group being unsubstituted or substituted by an alkyi 
group having 1 to 5 carbon atoms, an alkenyl group having 2 to 5 carbon atoms, an alkynyl group having 2 to 
5 carbon atoms, a divalent group derived from an alkane having 1 to 5 carbon atoms, oxo group, nitro group, 
hydroxy group, an alkoxycarbonyi group having 1 to 5 carbon atoms, amino group, an N-aikylcarbamoytoxy 

40 group in which the alkyi moiety has 1 to 5 carbon atoms, an N,N-dialkylcarbamoyloxy group In which each of 
the alkyi moieties has 1 to 5 carbon atoms, a halogeno group, an alkoxy group, a cydoalkyl group having 3 to 
8 carbon atoms, an aromatic mono-, bi- or tricydic hydrocarbon residue, an alkyi group having 1 to 5 carbon 
atoms which is substituted by an aromatic mono-, bi- or tricydic hydrocarbon residue, or a monocydic or bicydic 
heterocydic group containing one or two hetero-atoms selected from the atoms consisting of nitrogen, oxygen 

45 and sulfur, 

said cydoaikylene group, cydoalkenylene group and arylene group being unsubstituted or substituted by 
an alkyi group having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyl group having 1 to 5 carbon 
atoms, amino group, an N-alkyiamino group having 1 to 5 carbon atoms, an N,N-dia)kylamlno group in which 
each of the alkyi moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 
so 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 

said aromatic mono-, bi- or tricydic hydrocarbon residue, alky! group having 1 to 5 carbon atoms which is 
substituted by an aromatic mono-, bi- or tricydic hydrocarbon residue and monocydic or bicydic heterocydic 
group being unsubstituted or substituted by an alkyi group having 1 to 5 carbon atoms, a halogeno group, a 
halogeno-alkyl group having 1 to 5 carbon atoms, amino group, an N-aJkyiamino group having 1 to 5 carb n 
55 atoms, an N t N-diaIkylamlno group in which each of the alkyi moieties has 1 to 5 carbon atoms, nitro group, 
hydroxy group, an alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 

X 1 and X 2 each stand for oxygen atom or sulfur atom ; and 

Y stands for amino group, an alkyiamino group having 1 to 5 carbon atoms, a dialkylamino group in which 
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each of the alkyl moieties has 1 to 5 carbon atoms, a cydoaJkylamino group having 3 to 8 carbon atoms, an 
arylamino group, an aryi-alkyiamino group In which the alkyl moiety has 1 to 5 carbon atoms, an aikoxycar- 
bonylamlno group having 1 to 5 carbon atoms, an alkylcarbonyiamino group having 1 to 5 carbon atoms, ben- 
zamido group, an N'-alkylureldo group in which the alkyl moiety has 1 to 5 carbon atoms, an N'-ph nylureido 

5 group, an N'-phenyiaJkylureido group in which the alkyl moiety has 1 to 5 carbon atoms, a dialkylami- 
noethyloxycarbonylamino group in which the alkyl moiety has 1 to 5 carbon atoms, an a-aminoalkanoylamino 
group in which the alkanoyi moiety has 1 to 5 carbon atoms, an a-amino-phenylalkanoylamino group in which 
the alkanoyi moiety has 1 to 5 carbon atoms, a 0-aminoalkanoylamino group in which the alkanoyi moiety has 
2 to 5 carbon atoms, a y-amlno-alkanoylamfno group In which the alkanoyi moiety has 3 to 5 carbon atoms, 

10 succlntmido, phthallmido or a monocyclic or condensed blcyclic heterocyclic ring, 

said monocyclic or condensed blcyclic heterocyclic ring being unsubstituted or substituted by an alkyl group 
having 1 to 5 carbon atoms, a halogeno group, a halogenoalkyi group having 1 to 5 carbon atoms, amino group, 
an IM-alkylamlno group having 1 to 5 carbon atoms, an IM.N-dialkylamlno group in which each of the alkyl 
moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atoms 

15 or an alkoxy group having 1 to 5 carbon atoms, 

Y may form, in combination with a carbon atom constituting A, a monocyclic or condensed blcyclic 
heterocyclic ring, 

said monocyclic or condensed blcyclic heterocyclic ring being unsubstituted orsubstituted by an alkyl group 
having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyl group having 1 to 5 carbon atoms, amino group, 
20 an N-alkylamino group having 1 to 5 carbon atoms, an N,N-dlalkylam1no group in which each of the alkyl 
moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atoms 
or an alkoxy group having 1 to 5 carbon atoms, 
or a pharmaceutlcaily acceptable salt thereof. 

3. A compound according to claim 1, wherein R 1 and R 2 each stand for an alkyl group having 1 to 18 carbon 
25 atoms or a cycloaJky] group having 3 to 8 carbon atoms. 

4. A compound according to claim 1 , wherein R 1 and R 2 each stand for an alkyl group having 1 to 5 carbon 
atoms. 

5. A compound according to claim 1 , wherein R 3 and R 4 each stand for hydrogen or an alkyl group having 
1 to 5 carbon atoms. 

30 6. A compound according to claim 1 , wherein R 3 and R* stand for hydrogen. 

7. A compound according to claim 1 , wherein A stands for (1 ) an alkylene group having 2 to 6 carbon atoms 
which may be substituted by (i) phenyl group being unsubstituted or substituted by a halogeno group or an alkyl 
group having 1 to 5 carbon atoms, (ii) pyridyl group, (HI) a phenyl-alkyl group in which the alkyl moiety has 1 
to 5 carbon atoms, (tv) a cycloalkyi group having 3 to 8 carbon atoms, (v) hydroxy group, (vi) an alkoxycarbonyl 

35 group having 1 to 5 carbon atoms or (vii) an N,N-dialkylcarbamoyloxy group in which each of the alkyl moieties 
has 1 to 5 carbon atoms, (2) -(CH^-O-tChyr- or (3) phenylene group. 

8. A compound according to claim 1 , wherein A stands for ethylene group. 

9. A compound according to claim 1 1 wherein X 1 and X 2 stand for oxygen atom. 

10. A compound according to claim 1, wherein Y stands for amino group, a diaikylamino group in which 
40 each of the alkyl moieties has 1 to 5 carbon atoms, phenyiamino group, a phenyl-alkylamino group in which 

the alkyl moiety has 1 to 5 carbon atoms, an alkoxycarbonyiamlno group having 1 to 5 carbon atoms, an alkyl- 
carbonyiamino group having 1 to 5 carbon atoms, benzamido group, an N'-alkylureido group in which the alkyl 
moiety has 1 to 5 carbon atoms, N'-phenylureido group, a dlalkylaminoethyloxycarbonylamino group in which 
each of the alkyl moieties has 1 to 5 carbon atoms, giyclnamfdo group, phthallmido group or morphoiino group. 
4$ 11. A compound according to claim 1, wherein A-Y stands for an o-pyrldylalkyl group in which the alkyl 
moiety has 1 to 6 carbon atoms, an ©-plperldylalkyf group In which the alkyl moiety has 1 to 6 carbon atoms 
or 4-piperidyI group. 

12. A compound according to claim 1, wherein Y stands for amino group. 

13. A compound according to claim 1, wherein the salt is a pharmaceutlcaily acceptable acid addition salt 
so 14. A compound according to claim 1, which Is 1-amino-2-bts(n-butylcarbamoyloxyethyl)aminoethane or 

a pharmaceutically acceptable acid addition salt thereof. 

15. A compound according to claim 1, which is 1^mino-2-bis(n^uty1carbamoytoxyethyl)amInoethane 
dihydrochloride. 

16. A compound according to claim 1, which is 1-amino-3-bis(n-butylcarbamoyloxyethyl)aminopropan or 
55 a pharmaceutically acceptable acid addition salt thereof. 

1 7. A compound according to claim 1 , which is N,N-bis(n-butyicarbamoyloxyethyl)-2-(4-chloroph nyt) thy- 
lenediamine or a pharmaceutical^ acceptable acid addition salt thereof. 

18. A compound according to claim 1, which is N,N-bis(n-butylcarbamoyloxyethyl)-2-<4-fluorophenyl)ethy- 

55 



EP 0278 621 B1 



lenediamin or a pharmaceutical^ acceptable acid addition salt th reof. 

19. A compound according to claim 1, which is 1-amino-2^is{n-butylcarba^ 
lethano or a pharmaceutical^ acceptable acid addition salt thereof. 

20. A pharmaceutica] composition which comprises a compound as claimed in any one of claims 1 to 19 
5 or a salt thereof and a pharmaceutical^ acceptable carrier, excipient or diluent therefor. 

21. A compound as claimed In any one of claims 1 to 1 9 or a salt thereof, or a pharmaceutical composition . 
as claimed in claim 20 for use in prophylaxis or treatment of arrhythmia. 

22. A process for producing a compound of the formula : 



10 

xV 

1 11 1 
R -NHCOCHCE 2 

\?-A-Y (I) 

15 R 2 -KHCCCHCH- 

»2U - 



wherein R 1 and R 2 each stand for an acyclic hydrocarbon residue or an allcyclic hydrocarbon residue ; R 3 and 
20 R 4 each stand for hydrogen or a hydrocarbon residue which may contain hetero-atom(s) ; A stands for a carbon 
chain having two or more carbon atoms which may contain ether linkage or sulfide linkage which may be sub- 
stituted and which may per se form a ring ; X 1 and X 2 each stand for oxygen atom or sulfur atom ; and Y stands 
for amino group or an organic residue bonded through nitrogen atom, which may form a ring by combining with 
a carbon atom constituting A ; or a salt thereof, which comprises 
25 a) reacting an isocyanate derivative or an Isothiocyanate derivative with a compound of the formula : 



* 3 

HOCHCHj 

30 N N-A-Y 

HOCHCH^ 
R 



35 wherein each symbol has the same meaning as defined above, or 
b) reacting a compound of the formula : 

HaN-ArY 

40 wherein each symbol has the same meaning as defined above, with a compound of the formula : 

X 2 R 3 

r 1 -nhcoc!:hch 0 -w 1 

45 «i 2 



50 



wherein R 1 , R* and X 1 have the same meanings as defined above and W 1 stands for halogen or R 5 -S0 2 -0- 
in which R 5 stands for a lower alkyl group or phenyl group which may be substituted by lower alkyl, and a 
compound of the formula : 

R 2 -NHCOCHCH~-W 2 

"2'4 2 
X R 



5$ wherein R 2 , R* and X 2 have th same meanings as defined above and W 2 stands for halogen or R^O^O- 
in which R 6 stands for a lower alkyl group or phenyl group which may be substituted by lower alkyl, or 
c) reacting a compound of th formula : 
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R 1 -N*HCOCKCH :> 

R 2 -NHCOCHCH ' 
X*R 



NH 



wherein each symbol has the same meaning as defined above, with a compound of the formula : 

W4-A-Y 



wherein A and Y have the same meanings as defined above and W* stands for halogen or R7-SQrO- In 
which R 7 stands for a lower alkyl group or phenyl group which may be substituted by lower alky), or 
d) reacting a compound of the formula : 



R 1 -NHCOCHCH 2 



N-A-W 5 

X 2 * 4 



R 2 -NHCOCHCH 2 / 



wherein R 1 , R 2 t R 3 , R 4 , X 1 , X 2 and A have the same meanings as defined above and W 5 stands for halogen 
or R 9 SOrO- in which R 9 stands for a lower alkyl group or phenyl group which may be substituted by lower 
alkyl, with a compound of the formula : 



H-Y 



wherein Y has the same meaning as defined above, or 

e) subjecting a compound of the formula (I) wherein Y is amino group to an acylation reaction, to provide 
a compound of the formula (I) wherein Y is an acytated amino group, or 

f) reacting an aziridine which may be substituted by a lower alkyl group, a cydoalkyl group, an aryi group 
or an aryMower alkyl group, with a compound of the formula : 



xV 

1 « 1 
R -NHCOCHCH- 

NH 

R 2 -NHC0CHCH o / 

x 2 A 4 2 

wherein each symbol has the same meaning as defined above, to provide a compound of the formula (I) 
wherein A stands for ethylene group and Y stands for amino group, a lower alkylamino group, a cydoal- 
kylamino group, an aryiamino group or an aryWower alkylamino group, or 
g) reacting a compound of the formula : 



X l R 3 

R 1 -NHCOCHCH 2 

X N-A-OH 

R 2 -NHC0CHCE o ^ 
. X^R* 
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wherein each symbol has the same meaning as defined above, with phthalimide, to provide a compound 
of the formula (I) wherein Y is phthalimido group, or 
h) reacting a compound of the formula : 

* 

1 ■» 1 

R -NHCOCHCH- 

2 \ 

NH 

r 2 -nhcochch/' 

x 2 r 4 2 

wherein each symbol has the same meaning as defined above, with a compound of the formula : 



CH--Y 
I 

o 

wherein Y has the same meaning as defined above, to provide a compound of the formula (I) wherein A 
stands for 



-CH 2 -CK-CH 2 - or -CH-CH 2 ~CH 2 - 
6h OH 



or 

i) reacting a compound of the formula : 



X X R 3 



1 'I ' 

R -NHCOCHCH 



2 \ 
^ NH 

R 2 -NHCOCHCH, 
X^R* 

wherein each symbol has the same meaning as defined above, wtth a compound of the formula : 

2 '11 
R AA 

wherein Y has the same meaning as defined above and R 11 stands for a lower alkoxycarbonyt group, to 
provide a compound of the formula (I) wherein A stands for 

-CH_-CH - 

wherein R 11 has the same meaning as defined above, or 

J) reacting a compound of the formula (I) wherein Y stands for amino group, with formaldehyde in the pre- 
sence of formic acid, to provide a compound of the formula (I) wherein Y stands for dimethylamlno group, 
and if desired, subjecting a mpound of the formula (I) wh rein R 1 , R 2 , R 3 , R 4 , A or Y has a protected 
amino group or a protected hydroxy group to a deprotection reaction, to provide a compound of the formula 
(I) wherein R\ R 2 , R 3 , R 4 , A and Y has amino group or hydroxy group, and ff desired, converting th thus 
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obtained compound of the formula (I) Into a salt thereof. 

23. A process according to claim 22, wherein the product Is a compound of the formula (I) wherein R 1 and 
R2 each stand for an .alkyl group having 1 to 18 carbon atoms, an alkenyl group having 2 to 18 carbon atoms, 
an alkynyl group having 2 to 18 carbon atoms, a cyd alky! group having 3 to 8 carbon atoms, a cycloalkenyl 
5 group having 5 to 8 carbon atoms or a fused allpyclic hydrocarbon residue having 9 to 11 carbon atoms, 

said fused alicyclic hydrocarbon residue being unsubstituted or substituted by an alkyl group having 1 to 
5 carbon atoms, a halogeno group, a halogeno-alkyl group having 1 to 5 carbon atoms, amino group, an N-al- 
kyiamino group having 1 to 5 carbon atoms, an N ( N-dialkylamino group in which each of the alkyi moieties has 

1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms, or an alkoxy 
10 group having 1 to 5 carbon atoms ; 

R3 and R* each stand for hydrogen, an alkyi group having 1 to 1 8 carbon atoms, an alkenyl group having 

2 to 18 carbon atoms, an alkynyl group having 2 to 18 carbon atoms, a cydoalkyi group having 3 to 8 carbon 
atoms, a cydoalkenyi group having 5 to 8 carbon atoms, an aromatic monocydic hydrocarbon residue, a bicyc- 
lic aromatic hydrocarbon residue, a tricydic aromatic hydrocarbon residue, a partially or completely hydroge- 
ns nated bicydic aromatic hydrocarbon residue, a partially or completely hydrogenated tricydic aromatic 

hydrocarbon residue, a group constituted by condensation of a monocydic or bicydic aromatic hydrocarbon 
residue with a saturated or unsaturated monocydic hydrocarbon residue, a bridged hydrocarbon residue, or a 
monocydic or bicydic heterocydlc group containing one or two hetero-atoms selected from the atoms consist- 
ing of nitrogen, oxygen and sulfur, 

20 said alkyf group, alkenyl group and alkynyl group being unsubstituted or substituted by a cydoalkyi group 
having 3 to 8 carbon atoms, a cycloalkenyl group having 5 to 8 carbon atoms, an aromatic monocydic hyd- 
rocarbon residue, a bicydic aromatic hydrocarbon residue, a tricydic aromatic hydrocarbon residue, a partially 
or completely hydrogenated bicydic aromatic hydrocarbon residue, a partially or completely hydrogenated 
tricydic aromatic hydrocarbon residue, a group constituted by condensation of a monocydic or bicydic aromatic 

25 hydrocarbon residue with a saturated or unsaturated monocydic hydrocarbon residue, a bridged hydrocarbon 
residue, or a monocydic or bicydic heterocydic group containing one or two heteroatoms selected from the 
atoms consisting of nitrogen, oxygen and sulfur, 

said cydoalkyi group, cydoalkenyi group, aromatic monocyclic hydrocarbon residue, bicydic aromatic hyd- 
rocarbon residue, tricydic aromatic hydrocarbon residue, partially or completely hydrogenated bicydic aromatic 

30 hydrocarbon residue, partially or completely hydrogenated tricydic aromatic hydrocarbon residue, group con- 
stituted by condensation, bridged hydrocarbon residue, and monocydic or bicydic heterocydic group being 
unsubstituted or substituted by an alkyl group having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyl 
group having 1 to 5 carbon atoms, amino group, an N-alkylamino group having 1 to 5 carbon atoms, an N,N- 
dlaikylamlno group in which each of the alkyl moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an 

35 alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms ; 

A stands for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon 
atoms, an alkynylene group having 2 to 12 carbon atoms, a cydoalkyiene group having 3 to 8 carbon atoms, 
a cydoaikenylene group having 4 to 8 carbon atoms, an arylene group, or a group represented by the formula: 

40 -A'-X^-A*-, 

-Ai-Xa-A2-X4-A*-,or 

_A1-X^A^X4-A*-XS-A<- 

45 

wherein X 3 , X 4 and X s each stand for -O- or -S(0) n - in which n denotes 0, 1 or 2 ; and A 1 , A 2 , A 3 and A 4 each 
stand for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon atoms or 
an alkynylene group having 2 to 12 carbon atoms, a cydoalkyiene group having 3 to 8 carbon atoms, a cyo- 
loalkenylene group having 4 to 8 carbon atoms, or an arylene group, 

so said alkylene group, alkenylene group and alkynylene group being unsubstituted or substituted by an alkyl 
group having 1 to 5 carbon atoms, an alkenyl group having 2 to 5 carbon atoms, an alkynyl group having 2 to 
5 carbon atoms, a divalent group derived from an alkane having 1 to 5 carbon atoms, oxo group, nitro group, 
hydroxy group, an alkoxycarbonyl group having 1 to 5 carbon atoms, amino group, an N-alkylcarbamoyloxy 
group in which the alkyl moi ty has 1 to 5 carbon atoms, an N,N-dialkylcarbamoyloxy group in which each of 

55 the alkyl moieties has 1 to 5 carbon atoms, a halogeno group, an alkoxy group, a cydoalkyi group having 3 to 
8 carbon atoms, an aromatic mono-, bl- or tricydic hydrocarbon residue, an alkyl group having 1 to 5 carbon 
atoms which Is substituted by an aromatic mono-, bi- or tricydic hydrocarbon residue, ora monocydic or bicydic 
heterocydic group containing one or two hetero-atoms selected from the atoms consisting of nitrogen, oxygen 
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and sulfur, 

said cycloalkylene group, cycloafkenytene group and arylene group being unsubstituted or substituted by 
an alkyi group having 1 to 5 carbon atoms, a halogen group, a halogeno-alkyl group having 1 to 5 carbon 
atoms, amin group, an N-alkylamlno group having 1 to 5 carbon atom , an N.N-diaJkylamino group in which 

5 each of the alkyl moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 
5 carbon atoms or an aikoxy group having 1 to 5 carbon atoms, 

said aromatic mono-, bf- or tricyclic hydrocarbon residue, alkyl group having 1 to 5 carbon atoms which Is 
substituted by an aromatic mono-, bl- or tricyclic hydrocarbon residue and monocyclic or bicydic heterocyclic 
group being unsubstituted or substituted by an alkyi group having 1 to 5 carbon atoms, a halogeno group, a 

10 halogeno-alkyl group having 1 to 5 carbon atoms, amino group, an N-aikyiamfno group having 1 to 5 carbon 
atoms, an N,N-dialkylamino group In which each of the alkyl moieties has 1 to 5 carbon atoms, nitro group, 
hydroxy group, an alkanoyl group having 1 to 5 carbon atoms or an aikoxy group having 1 to 5 carbon atoms, 
X 1 and X 2 each stand for oxygen atom or sulfur atom ; and . , < 

Y stands for amino group, an alkylamino group having 1 to 5 carbon atoms, a dialkylamino group in which 

is each of the alkyl moieties has 1 to 5 carbon atoms, a cycloalkylamlno group having 3 to 8 carbon atoms, an 
arylamino group, an aryi-aikyiamino group in which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycar- 
bonylamino group having 1 to 5 carbon atoms, an aJkyicarbonyiamino group having 1 to 5 carbon atoms, ben- 
zamldo group, an N'-alkyfureido group in which the alkyi moiety has 1 to 5 carbon atoms, N'-phenylureido group, 
an N'-phenylaJkylureido group In which the alkyl moiety has 1 to 5 carbon atoms, a dialkylaminoethyloxycar- 

20 bonytamino group En which the alkyl moiety has 1 to 5 carbon atoms, an a-aminoalkanoylamino group in which 
the alkanoyl moiety has 1 to 5 carbon atoms, an a-amino-phenylalkanoylamino group in which the alkanoyl 
moiety has 1 to 5 carbon atoms, a 0-aminoaikanoylamlno group in which the alkanoyl moiety has 2 to 5 carbon 
atoms, a y-aminoalkanoylamino group in which the alkanoyl moiety has 3 to 5 carbon atoms, succinimido, 
phthalfmido or a monocyclic or condensed bicydic heterocyclic ring, 

25 said monocyclic or condensed bicydic heterocyclic ring being unsubstituted or substituted by an alkyl group 
having 1 to 5 carbon atoms, a halogeno group, a halogenoalkyi group having 1 to 5 carbon atoms, amino group, 
an N-alkylamfno group having 1 to 5 carbon atoms, an N.N-dialkylamino group in which each of the alkyl 
moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms 
or an aikoxy group having 1 to 5 carbon atoms, 

so Y may form, in combination with a carbon atom constituting A, a monocyclic or condensed bicydic 
heterocyclic ring, 

said monocyclic or condensed bicydic heterocyclic ring being unsubstituted or substituted by an alkyl group 
having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyl group having 1 to 5 carbon atoms, amino group, 
an N-alkyiamino group having 1 to 5 carbon atoms, an N.N-dialkylamino group in which each of the alkyl 
35 moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms 
or an aikoxy group having 1 to 5 carbon atoms, or a pharmaceutical^ acceptable salt thereof. 

24. A process according to daim 22, wherein the product is a compound of the formula (I) wherein R 1 and 
R 2 each stand for an alkyl group having 1 to 1 8 carbon atoms or a cydoalkyl group having 3 to 8 carbon atoms. 

25. A process according to daim 22, wherein the product is a compound of the formula (I) wherein R 1 and 
40 R2 each stand for an alkyl group having 1 to 5 carbon atoms. 

26. A process according to daim 22, wherein the product is a compound of the formula (I) wherein R 3 and 
R* each stand for hydrogen or an alkyl group having 1 to 5 carbon atoms. 

27. A process according to daim 22, wherein the product is a compound of the formula (I) wherein R 3 and 
R* stand for hydrogen. 

45 28. A process according to claim 22, wherein the product Is a compound of the formula (I) wherein A stands 
for (1) an alkylene group having 2 to 6 carbon atoms which may be substituted by (i) phenyl group being unsub- 
stituted or substituted by a halogeno group or an alkyl group having 1 to 5 carbon atoms, 00 pyridyl group, (iii) 
a phenyi-alkyl group In which the alkyl moiety has 1 to 5 carbon atoms, (iv) cydoalkyl group having 3 to 8 carbon 
atoms, (v) hydroxy group, (vl) an alkoxycarbonyl group having 1 to 5 carbon atoms or (vil) an N,N-dialkyIcar- 

60 bamoyloxy group in which each of the alkyl moieties has 1 to 5 carbon atoms, (2) -(CHJrO-fCHJz- or (3) 
phenylene group. 

29. A process according to daim 22, wherein this product is a compound bf the formula (I) wherein A stands 
for thylen group. 

30. A process according to daim 22, wherein the product is a compound of the formula (I) wherein X 1 and 
55 X 2 stand for oxygen atom. 

3 1 . A process according to daim 22, wherein the product is a compound of the formula (I) wherein Y stands 
for amino group, a dialkylamino group in which each of the alkyl moieties has 1 to 5 carbon atoms, phenylamin 
group, a phenyl-alkylamin group in which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycarbonyiamino 
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group having 1 to 5 carbon atoms, an alkylcarbonylamino group having 1 to 5 carbon atoms, benzamido group, 
an N'-alkylureldo group in which the alkyl moiety has 1 to 5 carbon atoms, N'-phenylureldo group, a dialkylaml- 
noethyloxycarbonyiamino group in which each of the alkyl moieties has 1 to 5 carbon atoms, glyclnamido group, 
phthalimid group r morpholino group. 
5 32. A process according to claim 22, wherein the product is a compound of the formula (I) wherein A-Y 
stands for an o-pyridylalkyl group In which the alkyl moiety has 1 to 6 carbon atoms, an o-plperkJylalkyl group 
in which the alkyl moiety has 1 to 6 carbon atoms or 4-piperidyi group. 

33. A process according to claim 22, wherein the product is a compound of the formula (I) wherein Y stands 
for amino group. 

10 34. A process according to claim 22, wherein the salt is a pharmaceutically acceptable acid addition salt 

35. A process according to claim 22, wherein the product is 1-amino-2-bls(rHbutylcarbamoyloxyethyl)amJ- 
noethane or a pharmaceuticatly acceptable acid addition salt thereof. 

36. A process according to claim 22, wherein the product is 1-amino-2-bfe(n-butylcarbamoylaxyethyl)aml- 
noethane dihydrochloride. 

is 37. A process according to claim 22, wherein the product is 1-amino-3-bis(n-butylcar- 
bamoyloxyethyl)aminopropane or a pharmaceutically acceptable acid addition salt thereof. 

38. A process according to claim 22, wherein the product is N,N-bls(n-butyicarbamoyioxyethyi)-2-(4-chIo- 
rophenyl)ethylenedfamine or a pharmaceutically acceptable acid addition salt thereof. 

39. A process according to claim 22, wherein the product is N,N-bis(n-butylcarbamoyloxyethyl)-2-{4-fluo- 
20 rophenyl)ethyienediamine or a pharmaceutically acceptable acid addition salt thereof. 

40. A process according to claim 22, wherein the product is 1-amino-2-bte(n-butyicarbamoyioxyethyl)aml- 
no-1-phenylethane or a pharmaceutically acceptable acid addition-salt thereof. 

Claims for the Contracting States : ES, GR 

25 

1 . A process for producing a compound of the formula : 



30 1 " ' 

R -NHCOCHCH- 

^N-A-5f (I) 

R 2 -NECOC3CH, 

X 2 R 4 

35 A * 

weherein R 1 and R 2 each stand for an acyclic hydrocarbon residue or an alicyclic hydrocarbon residue ; R 3 and 
R* each stand for hydrogen or a hydrocarbon residue which may contain hetero-atom(s) ; A stands for a carbon 
chain having two or more carbon atoms which may contain ether linkage or sulfide linkage which may be sub- 
40 stftuted and which may per se form a ring ; X 1 and X 2 each stand for oxygen atom or sulfur atom ; and Y stands 
for amino group or an organic residue bonded through nitrogen atom, which may form a ring by combining with 
a carbon atom constituting A ; or a salt thereof, which comprises 

a) reacting an isocyanate derivative or an Isothiocyanate derivative with a compound of the formula : 



45 2 

H0CHCH 2 

hochch/" 



so ]A 



l 2 



wherein each symbol has the same meaning as defined above, or 
b) reacting a compound of the formula : 

55 

HaN-Z^Y 



wherein each symbol has the sam meaning as defined above, with a compound of the formula : 
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R 1 -NHCoiHCH 2 -W t 

wherein R 1 , R 3 and X 1 have the same meanings as defined above and W 1 stands for halogen or RS-SOrO- 
in which R 5 stands for a lower alkyl group or phenyl group which may be substituted by lower alkyl, and a 
compound of the formula : 



R 2 -NHCOCHCH.-W 2 
l| 2 l4 2 

wherein R 2 , R 4 and X 2 have the same meaning as defined above and W 2 stands for halogen or R^O-O- 
In which R 9 stands for a lower alkyl group or phenyl group which may be substituted by lower alkyl, or 
c) reacting a compound of the formula : 

xh 3 



R 1 -NHCOCHCH- 

R^NHCOCHCH-/ 
X Z R* 



KH 



wherein each symbol has the same meaning as defined above, with a compound of the formula : 

WVA-Y 



wherein A and Y have the same meanings as defined above and W* stands for halogen or R 7 -SO?-0- in 
which R 7 stands for a lower alkyl group or phenyl group which may be substituted by lower alkyl, or 
d) reacting a compound of the formula : 



X 1 * 3 



1 11 1 
R -NHCOCHCH 



2 S 



2^ c 
N-A-W 5 



R -NHCOCHCH 
X*R* 



2 



wherein R 1 , R 2 , R 3 , R* X 1 , X 2 and A have the same meanings as defined above and W 6 stands for halogen 
or R 9 SQrO- In which R 9 stands for a lower alkyl group or phenyl group which may be substituted by lower 
alkyl, with a compound of the formula : 



H-Y 



wherein Y has the same meaning as defined above, or 

e) subjecting a compound of the formula (I) wherein Y Is amino group to an acylatfon reaction, to provide 
a compound of the formula (I) wherein Y Is an acyiated amino group, or 

f) reacting an azJridine which may be substituted by a lower alkyl group, a cycloalkyi group, an aryl group 
or an aryHower alkyl group, with a compound of the formula : 
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X*R 3 
1 11 I 
R -NHCOCHCH- 

2S NH 

R 2 -NHCOCHCH- / 

M« 2 

wherein each symbol has the same meaning as defined above, to provide a compound of the formula (I) 
wherein A stands for ethylene group and Y stands for amino group, a lower alkylamlno group, a cycloal- 
kylamlno group, an arylamlno group or an aryMower alkylamino group, or 
g) reacting a compound of the formula : 

xV 



1 K > 
R A -NHCOCHCH 2 



R 2 -NHCOCHCH- 
X^R* 



N-A-OH 



wherein each symbol has the same meaning as defined above, with phthalimide, to provide a compound 
of the formula (I) wherein Y Is phthalimldo group, or 
h) reacting a compound of the formula : 



1 " 1 

R-NHCOCHCH. 



2 '> 
R -NHCOCHCH, 

X 2 R 4 : 2 

wherein each symbol has the same meaning as defined above, with a compound of the formula : 



CH 2 -Y 



wherein Y has the same meaning as defined above, to provide a compound of the formula (I) wherein A 
stands for 

-CH 2 -CK-CH 2 - or -CH-CH 2 -CH 2 - 

Ah OH 

or 

i) reacting a compound of the formula ; 
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•NHCOCHCH 




2 



NH 




>NHCOCHCH 




wherein each symbol has the same meaning as defined above, with a compound of the formula : 




10 



15 



20 



25 



30 



35 



40 



45 



50 



wherein Y has the same meaning as defined above and R 11 stands for a lower alkoxycarbonyl group, to 
provide a compound of the formula (I) wherein A stands for 



wherein R 11 has the same meaning as defined above, or 

D reacting a compound of the formula (I) wherein Y stands for amino group, with formaldehyde in the pre- 
sence of formic acid, to provide a compound of the formula (I) wherein Y stands for dimethylamlno group, 
and if desired, subjecting a compound of the formula (I) wherein R 1 , R 2 V R 3 , R*, A or Y has a protected 
amino group or a protected hydroxy group to a deprotection reaction, to provide a compound of the formula 
(I) wherein R 1 , R 2 , R 3 , R* f A and Y has amino group or hydroxy group, and If desired, converting the thus 
obtained compound of the formula (I) into a salt thereof. 

2. A process according to claim 1, wherein the product is a compound of the formula (I) wherein R 1 and 
R 2 each stand for an aikyl group having 1 to 18 carbon atoms, an alkenyi group having 2 to 18 carbon atoms, 
an alkynyl group having 2 to 18 carbon atoms, a cycloaJkyl group having 3 to 8 carbon atoms, a cydoalkenyl 
group having 5 to 8 carbon atoms or a fused alicyctlc hydrocarbon residue having 9 to 1 1 carbon atoms, 

said fused alicyciic hydrocarbon residue being unsubstituted or substituted by an aikyl group having 1 to 
5 carbon atoms, a halogeno group, a halogeno-alkyl group having 1 to 5 carbon atoms, amino group, an N-al- 
kylamino group having 1 to 5 carbon atoms, an N,N-dialkylamino group in which each of the aikyl moieties has 

1 to 5 carbon atoms, nftro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms, or an alkoxy 
group having 1 to 5 carbon atoms ; 

R 3 and R* each stand for hydrogen, an aikyl group having 1 to 18 carbon atoms, an alkenyi group having 

2 to 18 carbon atoms, an alkynyl group having 2 to 18 carbon atoms, a cycloalkyl group having 3 to 8 carbon 
atoms, a cycioalkenyl group having 5 to 8 carbon atoms, an aromatic monocyclic hydrocarbon residue, a bicyo 
iic aromatic hydrocarbon residue, a tricyclic aromatic hydrocarbon residue, a partially or completely hydroge- 
nated bicyclic aromatic hydrocarbon residue, a partially or completely hydrogenated tricyclic aromatic 
hydrocarbon residue, a group constituted by condensation of a monocyclic or bicyclic aromatic hydrocarbon 
residue with a saturated or unsaturated monocyclic hydrocarbon residue, a bridged hydrocarbon residue, or a 
monocyclic or bicyclic heterocyclic group containing one or two hetero-atoms selected from the atoms consist- 
ing of nitrogen, oxygen and sulfur, 

said aikyl group, alkenyi group and alkynyl group being unsubstituted or substituted by a cycloalkyl group 
having 3 to 8 carbon atoms, a cycioalkenyl croup having 5 to 8 carbon atoms, an aromatic monocyclic hyd- 
rocarbon residue, a bicyclic aromatic hydrocarbon residue, a tricyclic aromatic hydrocarbon residue, a partially 
or completely hydrogenated bicyclic aromatic hydrocarbon residue, a partially or completely hydrogenated 
tricyclic aromatic hydrocarbon residue, a group constituted by condensation of a monocyclic or bicyclic aromatic 
hydrocarbon residue with a saturated or unsaturated monocyclic hydrocarbon residue, a bridged hydrocarbon 
residue, or a monocyclic or bicyclic heterocyclic group containing on or two hetero-atoms selected from the 
atoms consisting of nitrogen, oxyg n and sulfur, 

said cycloaJkyl group, cycioalkenyl group, aromatic monocyclic hydrocarbon residue, bicydic aromatic hyd- 
rocarbon residue, tricyclic aromatic hydrocarbon residue, partially or completely hydrogenated bicyclic aromatic 
hydrocarbon residue, partially or completely hydrogenated tricyclic aromatic hydrocarbon residue, group con- 
stituted by condensation, bridged hydrocarbon residue, and monocyclic or bicyclic heterocyclic group being 
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unsubstituted or substituted by an alkyl group having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyl 
group having 1 to 5 carbon atoms, amin group, an N-alkylamino group having 1 to 5 carbon atoms, an N,N- 
diaikyiamin group in which each of the alkyl moieties has 1 to 5 carbon atoms, nltro group, hydroxy group, an 
alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms ; 
5 A stands for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon 
atoms, an alkynylene group having 2 to 12 carbon atoms, a cycloalkyiene group having 3 to 8 carbon atoms, 
a cycloalkenylene group having 4 to 8 carbon atoms, an arylene group, or a group represented by the formula: 

10 

-A^A^X^-A 3 -, or 
_A1-X^A2-X 4 -A*-XS-A<- 

15 wherein X s , X 4 and X 6 each stand for -O- or -S(0)„- In which n denotes 0, 1 or 2 ; and A 1 , A 2 , A 3 and A 4 each 
stand for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon atoms or 
an alkynylene group having 2 to 12 carbon atoms, a cycloalkyiene group having 3 to 8 carbon atoms, a cyc- 
loalkenylene group having 4 to 8 carbon atoms, or an arylene group, 

said aikylene group, alkenylene group and alkynylene group being unsubstituted or substituted by an alkyl. 

20 group having 1 to 5 carbon atoms, an alkenyi group having 2 to 5 carbon atoms, an alkynyl group having 2 to 
5 carbon atoms, a divalent group derived from an alkane having 1 to 5 carbon atoms, oxo group, nitro group, 
hydroxy group, an alkoxycarbonyl group having 1 to 5 carbon atoms, amino group, an N-alkyicarbamoyloxy 
group in which the alkyl moiety has 1 to 5 carbon atoms, an N,N-dlaIkylcarbamoyIaxy group in which each of 
the alkyl moieties has 1 to 5 carbon atoms, a halogeno group, an alkoxy group, a cydoaikyl group having 3 to 

25 8 carbon atoms, an aromatic mono-, bi- or tricyclic hydrocarbon residue, an alkyl group having 1 to 5 carbon 
atoms which Is substituted by an aromatic mono-, bl- or tricyclic hydrocarbon residue, or a monocyclic or bicyclic 
heterocyclic group containing one or two hetero-atoms selected from the atoms consisting of nitrogen, oxygen 
and sulfur, 

said cycloalkyiene group, cycloalkenylene group and arylene group being unsubstituted or substituted by 
30 an alkyl group having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyl group having 1 to 5 carbon 
atoms, amino group, an N-alkylamino group having 1 to 5 carbon atoms, an N,N-dia!kylamlno group In which 
each of the alkyl moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 
5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 

said aromatic mono-, bi- or tricyclic hydrocarbon residue, alkyl group having 1 to 5 carbon atoms which is 
35 substituted by an aromatic mono-, bl- or tricyclic hydrocarbon residue and monocyclic or bicyclic heterocyclic 
group being unsubstituted or substituted by an alkyl group having 1 to 5 carbon atoms, a halogeno group, a 
halogeno-alkyl group having 1 to 5 carbon atoms, amino group, an N-alkylamino group having 1 to 5 carbon 
atoms, an N,N-dialkylamino group in which each of the alkyl moieties has 1 to 5 carbon atoms, nitro group, 
hydroxy group, an alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 
40 X 1 and X 2 each stand for oxygen atom or sulfur atom ; and 

Y stands for amino group, an aikylamfno group having 1 to 5 carbon atoms, a dialkyiamino group in which 
each of the alkyl moieties has 1 to 5 carbon atoms, a cycloalkylamlno group having 3 to 8 carbon atoms, an 
arylamino group, an aiyl-alkylamino group in which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycar- 
bonylamlno group having 1 to 5 carbon atoms, an alkylcarbonylamino group having 1 to 5 carbon atoms, ben- 

45 zamido group, an N'-aikylureldo group in which the alkyl moiety has 1 to 5 carbon atoms ; N'-phenylureido 
group, an N'-phenylalkylureldo group in which the alkyl moiety has 1 to 5 carbon atoms, a dialkylami- 
noethyloxycarbonylamlno group in which the alkyl moiety has 1 to 5 carbon atoms, an a-aminoalkanoyiamino 
group in which the alkanoyl moiety has 1 to 5 carbon atoms, an a-amino-phenylalkanoylamlno group In which 
the alkanoyl moiety has 1 to 5 carbon atoms, a 0-amlnoaIkanoylamino group in which the alkanoyl moiety has 

so 2 to 5 carbon atoms, a ^aminoalkanoylamlno group In which the alkanoyl moiety has 3 to 5 carbon atoms, suo 
clnimldo, phthalimido or a monocyclic or condensed bicyclic heterocyclic ring, 

said monocyclic or condensed bicyclic heterocyclic ring being unsubstituted or substituted by an alkyl group 
having 1 to 5 carbon atoms, a halogeno group, a halogenoalkyl group having 1 to 5 carbon atoms, amino group, 
an N-alkylamino group having 1 to 5 carton atoms, an N,N-dlaikylamino group in which each of the alkyl 

55 moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms 
or an alkoxy group having 1 to 5 carbon atoms, 

Y may form, In combination with a carbon atom constituting A, a monocyclic or cond nsed bicyclic 
heterocyclic ring, 

65 



EP 0 278 621 B1 



said monocyclic or condensed tricyclic heterocyclic ring being unsubstituted or substituted by an alky) group 
having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyl group having 1 to 5 carbon atoms, amino group, 
an N-alkylamino group having 1 to 5 carbon atoms, an N.M-dialkylamlno group In which each of the alkyf 
moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkan y) group having 1 to 5 carbon atoms 
5 or an alkoxy group having 1 to 5 carbon atoms, or a pharmaceutically acceptable salt thereof. 

3. A process according to claim 1, wherein the product is a compound of the formula (I) wherein R 1 and 
R 2 each stand for an alkyl group having 1 to 1 8 carbon atoms or a cycloakkyi group having 3 to 8 carbon atoms. 

4. A process according to claim 1, wherein the product is a compound of the formula (I) wherein R 1 and 
R 2 each stand for an alkyl group having 1 to 5 carbon atoms. 

10 5. A process according to claim 1, wherein the product is a compound of the formula (I) wherein R 3 and 
R* each stand for hydrogen or an alkyl group having 1 to 5 carbon atoms. 

6. A process according to claim 1, wherein the product is a compound of the formula (I) wherein R 3 and 
R* stand for hydrogen. 

7. A process according to claim 1, wherein the product Is a compound of the formula (I) wherein A stands 
15 for (1) an alkylene group having 2 to 6 carbon atoms which may be substituted by (I) phenyl group being unsub- 
stituted or substituted by a halogeno group or an alkyl group having 1 to 5 carbon atoms, (if) pyridyi group, (til) 
a phenyl-alkyl group in which the alkyl moiety has 1 to 5 carbon atoms, (Iv) a cycloalkyl group having 3 to 8 
carbon atoms, (v) hydroxy group, (vi) an alkoxycarbonyl group having 1 to 5 carbon atoms or (vfi) an N,N-dial- 
kyicarbamoyloxy group in which each of the alkyl moieties has 1 to 5 carbon atoms, (2) -(CH^rCMCH^z- or 

20 (3) phenylene group. 

8. A process according to claim 1 , wherein the product is a compound of the formula (I) wherein A stands 
for ethylene group. 

9. A process according to claim 1 , wherein the product is a compound of the formula (I) wherein X 1 and X? 
stand for oxygen atom. 

25 1 0. A process according to claim 1 , wherein the product is a compound of the formula (I) wherein Y stands 
for amino group, a dlalkyiamino group in which each of the alkyl moieties has 1 to 5 carbon atoms, phenylamino 
group, a phenyl-alkylamlno group in which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycarbonytamino 
group having 1 to 5 carbon atoms, an alkylcarbonytamlno group having 1 to 5 carbon atoms, benzamldo group, 
an N'-alkylureido group in which the alkyl moiety has 1 to 5 carbon atoms, N'-phenylureido group, a dialkylaml- 

30 noethyloxycarbonylamino group in which each of the alkyl moieties has 1 to 5 carbon atoms, glyclnamido group, 
phthalimido group or morpholino group. 

1 1 . A process according to claim 1 , wherein the product is a compound of the formula (I) wherein A-Y stands 
for an o-pyridylalkyi group in which the alkyl moiety has 1 to 6 carbon atoms, an o-plperldylalkyl group in which 
the alkyl moiety has 1 to 6 carbon atoms or 4-piperidyl group. 

35 12. A process according to claim 1 , wherein the product is a compound of the formula (I) wherein Y stands 
for amino group. 

13. A process according to claim 1, wherein the salt is a pharmaceutically acceptable acid addition salt 

14. A process according to claim 1, wherein the product is 1-amino-2-bis(n-butylcarbamoyloxyethyl)aml- 
noethane or a pharmaceutically acceptable add addition salt thereof. 

40 15. A process according to claim 1, wherein the product Is 1-amlno-2-bis(n-butyIcarbamoyloxyethyl)ami- 
noethane dihydrochlorid. 

16. A process according to claim 1, wherein the product is 1-amino-3-bis(n-butylcar- 
bamoyloxyethyt)amfnopropane or a pharmaceutically acceptable acid addition salt thereof. 

17. A process according to claim 1, wherein the product Is N,N*bls(n-butylcaibamoylQxyethyf)-2-(4-chlo- 
45 rophenyl)ethylenediamine or a pharmaceutically acceptable acid addition salt thereof. 

18. A process according to claim 1, wherein the product is N,N^ls(r^utylcarbamoy1oxyethyl}-2-(4-fiuoro- 
phenyl)ethylenediamine or a pharmaceutically acceptable acid addition salt thereof. 

19. A process according to claim 1, wherein the product is 1-amino-2-bis(n-butylcarbamoyloxyethyl)-am}- 
no-1-phenylethane or a pharmaceutically acceptable acid addition salt thereof. 

so 

Revendlcatlons 

R venditions pour les Etats c ntractants : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

55 

1. Compost de formula : 
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x 1 * 3 
1 " ' 

R -NHCOCHCH 2N 



X-.-.-Y 



R 2 -NHCOCHCH,' 
PA 4 " 



10 dans laquelle R 1 et R 2 representent chacun un radical hydrocarbone acyclique ou un radical hydrocarbone all- 
cyclique ; R 3 et R 4 representent chacun I'hydrogene ou un radical hydrocarbons qui peut contenlr un ou des 
heteroatomes ; A represents une chatrte carbonee comportant deux ou plusieurs atomes de carbone qui peut 
contend une liaison ether ou une liaison sulfure, eventuellement substituee, et qui peut elle-meme former un 
cycle ; X 1 et X 2 representent chacun un atome d'oxygene ou un atome de soufre ; et Y represents un groupe 
is amine ou un radical organique lie par I'lntermedlaire d'un atome d'azote, qui peut former un cycle par combl- 
naison avec un atome de carbone constitute de A ; ou un set de celui-ci. 

2. Compose selon la revendication 1 , dans lequei R 1 et R 2 representent chacun un groupe alcoyle compor- 
tant de 1 a 18 atomes de carbone, un groupe alcenyle comportant de 2 a 18 atomes de carbone, un groupe 
alcynyle comportant de 2 a 18 atomes de carbone, un groupe cydoalcoyle comportant de 3 a 8 atomes de 
20 carbone, un groupe cydoalcenyle comportant de 5 a 8 atomes de carbone ou un radical hydrocarbone alley- 
clique fusionne comportant de 9 a 11 atomes de carbone, 

ledit radical hydrocarbone alicyclique fusionne etant non substitue ou substitue par un groupe alcoyle 
comportant de 1 a 5 atomes de carbone, un groupe halogene, un groupe halogeno-alcoyle comportant de 1 a 
5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 a 5 atomes de carbone, 
25 un groupe N,N-dlalcoylamino dans lequei chacun des groupes alcoyle comporte de 1 a 5 atomes de carbone, 
un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 a 5 atomes de carbone ou un groupe 
alcoxy comportant de 1 a 5 atomes de carbone ; 

R 3 et R 4 representent chacun I'hydrogene, un groupe alcoyle comportant de 1 a 18 atomes de carbone, 
un groupe alcenyle comportant de 2 a 1 8 atomes de carbone, un groupe alcynyle comportant de 2 a 1 8 atomes 
$0 de carbone, un groupe cydoalcoyle comportant de 3 a 8 atomes de carbone, un groupe cydoalcenyle compor- 
tant de 5 a 8 atomes de carbone, un radical hydrocarbone aromatique monocydique, un radical hydrocarbone 
aromatique blcydlque, un radical hydrocarbone aromatique tricydique, un radical hydrocarbone aromatique 
blcydique partiellement ou entierement hydrogene, un radical hydrocarbone aromatique tricydique partielle- 
ment ou entierement hydrogene, un groupe forme par la condensation (Tun radical hydrocarbone aromatique 
35 monocydique ou blcydique avec un radical hydrocarbon6 monocydique sature ou insature, un radical hydro- 
carbone ponte ou un groupe heterocyclique monocydique ou blcydique contenant un ou deux heteroatomes 
choisis parmis les atomes conslstant en azote, oxygene et soufre, 

ledit groupe alcoyle, le groupe alcenyle et le groupe alcynyle 6tant non substitues ou substitues par un 
groupe cydoalcoyle comportant de 3 a 8 atomes de carbone, un groupe cydoalcenyle comportant de 5 a 8 
40 atomes de carbone, un radical hydrocarbone aromatique monocydique, un radical hydrocarbon^ aromatique 
blcydique, un radical hydrocarbone aromatique tricydique, un radical hydrocarbone aromatique bicydique par- 
tiellement ou entierement hydrogene, un radical hydrocarbone aromatique tricydique partiellement ou entie- 
rement hydrogene, un groupe forme par la condensation d'un radical hydrocarbone aromatique monocydique 
ou blcydique avec un radical hydrocarbone monocydique sature ou insature, un radical hydrocarbone ponte 
45 ou un groupe heterocydlque monocydique ou bicydique contenant un ou deux heteroatomes choisis parml 
les atomes conslstant en azote, oxygene et soufre, 

ledit groupe cydoalcoyle, le groupe cydoalcenyle, le radical hydrocarbone aromatique monocydique, le 
radical hydrocarbone aromatique bicydique, le radical hydrocarbone aromatique tricydique, le radical hydro- 
carbons aromatique bicydique partiellement ou entierement hydrogene, le radical hydrocarbons aromatique 
50 tricydique partiellement ou entierement hydrogene, le groupe forme par condensation, le radical hydrocarbone 
ponte et le groupe heterocydlque monocydique ou blcydique etant non substitues ou substitues par un groupe 
alcoyle comportant de 1 a 5 atomes de carbone, un groupe halogene, un groupe halogeno-alcoyle comportant 
de 1 a 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 a 5 atomes de car- 
bone, un groupe N,N-dialcoylamino dans lequei chacun des groupes alcolye comporte de 1 a 5 atomes de car- 
55 bone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 a 5 atomes de carbone ou un 
groupe alcoxy comportant de 1 a 5 atomes de carbone ; 

A represent un group ale ylene comportant de 2 a 12 atomes de carbon , un groupe alcenylene compor- 
tant de 2 a 12 atomes de carbone, un group alcynylene comportant de 2 a 12 atomes de carbon , un groupe 
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cydoalcoylene comportantde 3 a. 8 atomes de carbone, un groupe cydoalcteyfene comportantde 4 & 8 atomes 
de carbons, un groupe arylene ou un groupe represente par la formu) : 

_A 1 -X3-A2- t 

5 

-A'-X^A^A*-, ou 
-Ai-X^A^A^-X^X 4 - 

10 dans lesquelles X 3 , X 4 et X 5 represented chacun -O- ou -S(0)„- dans laqueile n reprteente 0 f 1 ou 2 ; et A 1 , 
A 2 , A 3 et A 4 represented chacun un groupe alcoylene comportant de 2 & 12 atomes de carbone, un groupe 
aicenylene comportant de 2 a 12 atomes de carbone, un groupe alcynylene comportant de 2 k 12 atomes de 
carbone, un groupe cydoalcoylene comportant de 3 k 8 f atomes de carbone, un groupe cydoaic§nylene 
comportant de 4 k 8 atomes de carbone ou groupe arylene, 

15 ledlt groupe alcoylene, le groupe alcynylene et le groupe alcynylene elant non substitute ou substitute 
par un groupe alcoyle comportant de 1 k 5 atomes de carbone, un groupe alcenyle comportant de 2 a. 5 atomes 
de carbone, un groupe alcynyle comportant de 2 k 5 atomes de carbone, un groupe divalent d6rfv6 d'urvalcane 
comportant de 1 k 5 atomes de carbone, un groupe oxo, un groupe nltro, un groupe hydroxy, un groupe alcoxy- 
carbonyte comportant de 1 a 5 atomes de carbone, un groupe amino, un groupe N-alcoylcarbamoyloxy dans 

20 lequel le groupe alcoyle comporte de 1 & 5 atomes de carbone, un groupe N t N-dialcoylcarbamoyloxy dans 
lequel chacun des groupes alcoyle comporte de 1 k 5 atomes de carbone, un groupe haiogene, un groupe 
alcoxy, un groupe cycfoalcoyle comportant de 3 k 8 atomes de carbone, un radical hydrocarbon^ aromatique 
mono, bi ou tricydique, un groupe alcoyle comportant de 1 a. 5 atomes de carbone qui est substitue par un 
radical hydrocarbons aromatique mono-, bi- ou tricydique ou un groupe h6t6rocydlque monocyclfque ou blcy- 

25 clique contenant un ou deux h&eroatomes cholsls parmis les atomes consistant en azote, oxygene et soufre, 
ledit groupe cycloalcoylene, le groupe cydoalcenyiene et le groupe arylene 6tant non substitues ou subs- 
titute par un groupe alcoyle comportant de 1 k 5 atomes de carbone, un groupe haiogene, un groupe halo- 
geno-aicoyle comportantde 16 5 atomes de carbone, un groupe amino, un groupe N-alcoyiamino comportant 
de 1 k 5 atomes de carbone, un groupe N.N-dialcoylamlno dans lequel chacun des groupes alcoyle comporte 

so de 1 k 5 atomes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 k 5 
atomes de carbone ou un groupe alcoxy comportant de 1 k 5 atomes de carbone, 

ledit radical hydrocarbon^ aromatique mono-, bi- ou tricydique, le groupe alcoyle comportant de 1 a. 5 ato- 
mes de carbone qui est substitue" par un radical hydrocarbon^ aromatique mono-, bi- ou tricydique et le groupe 
heterocydique monocydlque ou bicydique dtant non substitute ou substitute par un groupe alcoyle compor- 

35 tantde 1 k 5 atomes de carbone, un groupe haiogene, un groupe haloggno-alcoyle comportantde 1 a 5 atomes 
de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 k 5 atomes de carbone, un groupe 
N f N-diaIcoyl amino dans lequel chacun des groupes alcoyle comporte de 1 k 5 atomes de carbone, un groupe 
nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 k 5 atomes de carbone ou un groupe alcoxy 
comportant de 1 k 5 atomes de carbone, 

40 X 1 et X 2 represented chacun un atome d'oxygene ou un atome de soufre ; et 

Y represente un groupe amino, un groupe alcoyiamino comportant de 1 k 5 atomes de carbone, un groupe 
dialcoylamlno dans lequei chacun des groupes alcoyle comporte de 1 k 5 atomes de carbone, un groupe 
cydoalcoylamino comportant de 3 k 8 atomes de carbone, un groupe arylamino, un groupe aryl-alcoylamfno 
dans lequel le groupe alcoyle comporte de 1 k 5 atomes de carbone, un groupe alcoxycarbonylamino compor- 
ts tant de 1 a 5 atomes de carbone, un groupe alcoylcarbonyiamino comportant de 1 k 5 atomes de carbone, un 
groupe benzamido, un groupe N'-aIcoylur6ido dans lequel le groupe alcoyle comporte de 1 k 5 atomes de car- 
bone, un groupe N'-phenyiureldo, un groupe W-phenyl-alcoylurgido dans lequel le groupe alcoyle comporte 
de 1 a. 5 atomes de carbone, un groupe dialcoytaminoethyloxycarbonylamlno dans lequel le groupe alcoyle 
comporte de 1 k 5 atomes de carbone, un groupe a-amlnoalcanoylamlno dans lequel le groupe alcanoyle 

so comporte de 1 k 5 atomes de carbone, un groupe a-amIno-ph6nyIaIcanoyIamino dans lequel le groupe alca- 
noyle comporte de 1 k 5 atomes de carbone, un groupe p-aminoalcanoyiamino dans lequel le groupe alcanoyle 
comporte de 2 k 5 atomes de carbone, un groupe y-aminoalcanoylamino dans lequel le groupe alcanoyle 
comporte de 3 k 5 atomes de carbone, un groupe succinimido, phtaJimido ou un cycle h6t£rocydique mono- 
cydlque ou bicydique condense, 

55 ledit cyde h6t£rocydique monocydlque ou bicydique condense etant non substitue ou substitue par un 
group alcoyle comportant de 1 k 5 atomes de carbone, un group haiogene, un groupe ha!og6no-alcoyle 
comportant de 1 k 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 k 5 ato- 
mes de carbone, un groupe N,N-dialcoylarhino dans lequel chacun des groupes alcoyle comporte de 1 k 5 ato- 
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mes de carbon , un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 k 5 atomes de car- 
fa ne ou un groupe alcoxy comportant de 1 & 5 atomes de carbone, 

Ypeut former n association avec un atom d carb n constituted A un cycle h6terocyclIque monocy- 
dique ou blcyclique condense, 
5 ledit cycle heterocycllque monocyclique ou blcyclique condensd 6tant non substltu6 ou substitu6 par un 
groupe alcoyle comportant de 1 k 5 atomes de carbone, un groupe halogene, un groupe halog6no-alcoyle 
comportant de 1 a 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 a 5 ato- 
mes de carbone, un groupe N,N-dialcoylamino dans lequei chacun des groupes alcoyle comporte de 1 k 5 ato- 
mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 & 5 atomes de 
10 carbone ou un groupe alcoxy comportant de 1 a 5 atomes de carbone, 

ou un sel pharmaceutiquement acceptable de celui-ci. 

3. Compose selon fa revendication 1, dans lequei R 1 et R 2 representent chacun un groupe alcoyle compor- 
tant de 1 d 18 atomes de carbone ou un groupe cycloalcoyle comportant de 3 & 8 atomes de carbone. 

4. Compose selon la revendication 1, dans lequei R 1 et R 2 representent chacun un groupe alcoyle compor- 
ts tant de 1 a 5 atomes de carbone. 

5. Compost selon la revendication 1, dans lequei R 3 et R 4 represented chacun I'hydrogene ou un groupe 
alcoyle comportant de 1 a 5 atomes de carbone. 

6. Compose selon la revendication 1, dans lequei R 3 et R 4 representent I'hydrogene. 

7. Compose selon la revendication 1, dans lequei A represents (1) un groupe alcoyiene comportant de 2 
20 a 6 atomes de carbone qui peut dtre substitue par (i) un groupe ph6nyie non substitu6 ou substitu6 par un 

groupe halogene ou un groupe alcoyle comportant de 1 a 5 atomes de carbone, (ii) un groupe pyridyle, (iil) un 
groupe phdnylalcoyle dans lequei le %roupe alcoyle comporte de 1 k 5 atomes de carbone, (iv) un groupe 
cycloalcoyle comportant de 3 a 8 atomes de carbone, (v) un groupe hydroxy, (vi) un groupe alcoxycarbonyle 
comportant de 1 a: 5 atomes de carbone ou (vii) un groupe N,N-dialcoylcarbamoytoxy dans lequei chacun des 
25 groupes alcoyle comporte de 1 k 5 atomes de carbone, (2) un groupe -(CHaJz-O^CH^z- ou (3) phenylene. 

8. Compose selon la revendication 1, dans lequei A represente le groupe ethylene. 

9. Compose selon la revendication 1 , dans lequei X 1 et X 2 representent un atome d'oxygene. 

1 0. Compose selon la revendication 1 , dans lequei Y represente un groupe amino, un groupe dialcoylamino 
dans lequei chacun des groupes alcoyle comporte de 1 & 5 atomes de carbone, un groupe phenylamino, un 

30 groupe phenyi-aicoylamlno dans lequei le groupe alcoyle comporte de 1 a 5 atomes de carbone, un groupe 
alcoxycarbonylamlno comportant de 1 k 5 atomes de carbone, un groupe alcoylcarbonylamino comportant de 
16 5 atomes de carbone, un groupe benzamido, un groupe N'-alcoylureido dans lequei le groupe alcoyle 
comporte de 1 a 5 atomes de carbone, un groupe N'-phenyiur6ido, un groupe dialcoylaminoethyloxycarbony- 
lamino dans lequei chacun des groupes alcoyle comporte de 1 & 5 atomes de carbone, un groupe glycinamido, 

35 un groupe phtallmldo ou un groupe morpholino. 

11. Compose selon la revendication 1 , dans lequei A-Y represente un groupe co-pyridytalcolye dans lequei 
le groupe alcoyle comporte de 1 k 6 atomes de carbone, un groupe a>-pip§ridy1alcoyle dans lequei le groupe 
alcoyle comporte de 1 a 6 atomes de carbone ou un groupe 4-piperidyle. 

12. Compose selon la revendication 1, dans lequei Y represente un groupe amino. 

40 13. Compost selon la revendication 1 , dans lequei le sel est un sel d'additlon d'acide pharmaceutiquement 
acceptable. 

14. Compose selon la revendication 1, qui estle 1-amino-2-bis(n-butylcarbamoyioxy6thy1)amIno6thane ou 
un sel d'additlon d'acide pharmaceutiquement acceptable de celui-ci. 

15. Compose selon la revendication 1, qui est le dlchlorhydrate de 1-amino-2-bls-(rhbutylcarbamoyloxye- 
45 thyl)am!no6thane. 

16. Compose selon la revendication 1, qui est le 1-amino-3-bis(n-butyicarbamoyloxyethyi)arninopropane 
ou un sel cf addition d'acide pharmaceutiquement acceptable de celui-ci. 

17. Compose selon la revendication 1, qui est la N,^bis(rHbutylcarbamoyIoxy6thyl)-2-{4-chlorophe- 
nyl)6thylenediamine ou un sel d'additlon d'acide pharmaceutiquement acceptable de celle-ci. 

50 18. Compos6 selon la revendication 1, qui est la N,N-bis(n-butylcarbamoyloxyethyl)-2-(4-fluorophe- 
nyl)6thyfenediamine ou un sel d'additlon d'acide pharmaceutiquement acceptable de celie-ci. 

19. Compose selon la revendication 1, qui estle 1-amIno-2-bis(n-butyicart)amoyioxy6thyl)amino-1-ph6ny- 
I6thane ou un sel pharmaceutiquement acceptable de cefui-ci. 

20. Composition pharmaceutique qui comprend un compost sel n Tune quelconque des revendications 
55 1 a 19 ou un sel de celui-ci et un v6hicule, excipient ou diluant pharmaceutiquement acceptable pour celui-ci. 

21. Compose selon I'une quelconque des revendications 1 & 19 ou un sel de celui-ci ou composfti n phar- 
maceutique s Ion la rev ndicati n20,p ur son utilisation dans la prophylaxis ou I traitement de I'arythmie. 

22. Proc§de de preparation d'un compost de formule : 
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xV 

1 II i 
R -NHCOCHCH-j 

6 "\*-A-Y (i) 

H 2 -KECCCKCH- ) 
X xT 

10 dans laquelte R 1 et R 2 represented chacun un radical hydrocarbons acyciique ou un radical hydrocarbons alt- 
cyclique ; R 3 et R 4 represented chacun I'hydrogsne ou un radical hydrocarbons qui peut contenir un ou des 
heteroatomes ; A represents una chaThe carbonss comportant deux ou plusisura atomes de carbone qui peut 
contenir une liaison ether ou une liaison sulfure, svsntusllsmsnt substitute, et qui peut ells-mems former un 
cycle ; X 1 et X 2 represented chacun un atome d'oxygene ou un atome de soufre ; et Y represents un groupe 

15 amins ou un radical organique lie par I'intermediaire d'un atome d'azote, qui peut former un cycle par combi- 
naison avec un atome de carbone constitute de A ; ou d'un sel de celui-ci, selon lequel 

a) on fait reagir un derive d'isocyanate ou un derive d'isothlocyanate avec un compose de formule : 



20 2 

■ J KOCKCH 2 

N N-A-Y 
HOCHCh' 

25 i a 2 

dans laquelle chaque symbole a la meme signification que defini ckiessus, ou 

b) on fait reagir un compose de formule : 

30 

KtN-A-Y 

dans laquelle chaque symbole a la meme signification qu'indique ci-dsssus, avec un compose de formule: 
35 1 3 

R 1 -2vHCO([hCH 2 -W 1 

40 dans laquelle R 1 , R 3 et X 1 ont les memes significations qu'indique ci-dessus et W 1 represents un halogene 
ou un groupe R 6 -S02-0- dans lequel R 5 represerrte un groupe alcoyte Inferieur ou un groupe phenyle qui 
peut etre substitue par un groupe aJcoyle Inferieur, et un compose de formule : 

H -NHCOCHCH--W 2 

dans laquelle R 2 , R 4 et X 2 ont les memes significations qu'indique cWsssus et W 2 represents un halogene 
60 ou un groupe RS-SOrO- dans lequel R 6 represents un groupe aicoyle inferieur ou un groups phenyle qui 
peut etre substitue par un aicoyle inferieur, ou 

c) on fait reagir un compose de formule : 
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1 11 1 
R -NHCOCKCK-, 

NH 

R 2 -NHCOCHCH^ 

dans laquelle chaque symbole a la mfime signification qu'indiqud cl-dessus, avec un composS de formula: 

W'-A-Y 

dans laquelle A et Y ont les mfimes significations qu1ndiqu6 ckJessus et W* repr6sente un halogfcne ou 
un groupe R 7 -SCVO- dans lequei R 7 represente un groupe alcoyle inferieur ou un groupe ph6nyle qui peut 
dtre substitu6 par un alcoyle Interieur, ou 

d) on fait rtaglr un compos6 de formule : 

R 1 -NHCOCHCK 2 
R 2 -KHCOCHCH, / 

» 2 

dans laquelle R\ R 2 , R 3 , R* X 1 , X*et A ont les mfimes significations qu1ndlqu6 cWessus et W 5 reprisente 
un halogdne ou un groupe R 9 SO r O-dans lequei R 9 represente un groupe alcoyle inferieur ou un groupe 
phenyle qui peut Stre substltue par un alcoyle inferieur, avec un compost de formule : 

H-Y 

dans laquelle Y a la mfirne signification qu'indiqu6 ci-dessus, ou 

e) on soumet un composd de fbimule (I), dans laquelle Y est un groupe amino, & une rdaction d'acylatfon, 
pour obtenir un compose (I), dans laquelle Y est un groupe amino acyte, ou 

f) on fait r§agir une azlrldine qui peut Stre substitute par un groupe alcoyle inferieur, un groupe cycloalcoyle, 
un groupe aryle ou un groupe aryi-alcoyte inferieur, avec un compost de formule : 

x 1 r 3 

1 . n ' 

R-NHCOCHCH-, 

NH 

R 2 -NHCOCHCH, / 

W« 2 

dans laquelle chaque symbole a la m§me signification qu'indique cl-dessus, pour obtenir un compose de 
formule (I), dans laquelle A represente le groupe ethylene et Y represente un groupe amino, un groupe 
alcoylamlno inferieur, un groupe cycloalcoyiamino, un groupe arylamlno ou un groupe aryl-alcoylamino 
Inferieur, ou 

g) on fait reagir un compose de formule : 



71 



EP 0 278 621 B1 



1 ll I 

3r-NKCOCHCH 2 

X N-A-OH 
R 2 -NHCOCKCH 0 ^ 

dans laquelle chaque symbole a la meme signification qu'Indique cl-dessus ( avec le phthalimide, pour obte- 
nir un compose de formula (I), dans laquelle Y est le groupe phthalimido ou 
h) on fait reaglr un compose de fbrmule : 

xV 3 
1 " 1 

P.-KHCOCHCH. 

KH 

R 2 -KHCOCHCH.^ 
'l2'4 2 

dans laquelle chaque symbole a la meme signification qu'Indique ci-dessus, avec un compose de fbrmule: 

CH 2 -Y 



dans laquelle Y a la meme signification qu'indique ci-dessus, pour obtenir un compose de formula (I), dans 
laquelle A represente 



-CH 2 -CK-CH 2 - ou -CH-CH 2 -CH 2 - 
OH OH 



ou 

I) on felt reagir un compose de fbrmule ; 



X 1 * 3 

i » 1 

R -NHCOCHCH, 

R 2 -NHCOCHCH 0 ' 
" 1 ' A * 



dans laquelle chaque symbole a la meme signification qu'Indique ci-dessus, avec un compose de fbrmule: 

2 R 11 

dans laquelle Y a la meme signification qu'indique ci-dessus t R 11 represente un groupe alcoxycarbonyle 
inferieur, pour obtenir un compose de formula (I), dans laquelle A represente 
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-Ch- -CK- 



5 dans lequel R 11 a la meme signification quIndiquS ci-dessus v ou 

J) on fait reagir un compose de formula (I), dans laquelle Y repr6sente le groupe amino, avec le fbrmalde- 
hyde en presence decide formique, pour obtenir un compos6 de formule (I), dans laquelle Y represents 
le groupe dimethylamlno, et, si d$sire, on soumet un compose de formule (I), dans laquelle Ri, R* R 3 ,R* 
A ou Y comporte un groupe amino protege ou un groupe hydroxy protege, k une reaction de scission du 

10 groupe protecteur, pour obtenir un compose de formule (I), dans laquelle R 1 , R 2 , R 3 , R 4 , A etY representent 
un groupe amino ou un groupe hydroxy et, si desire, on transfonme le compose alnsi obtenu, de formule 
(I), en un sel de celul-ci. 

23. Precede selon la revendlcation 22, dans lequel le prodult est un compose* de formule (I), dans laquelle 
ri et R 2 representent chacun un groupe alcoyle comportant de 1 & 1 8 atomes de carbone, un groupe alcenyie 

15 comportant de 2 a 18 atomes de carbone, un groupe alcynyie comportant de 2 k 18 atomes de carbone, un 
groupe cycloalcoyle comportant de 3 k 8 atomes de carbone, un groupe cycloalcenyle comportant de 5 k 8 
atomes de carbone ou un radical hydrocarbone aiicyclique fusionne comportant de 9 k 11 atomes de carbone, 
ledft radical hydrocarbone aiicyclique fusionne etant non substitue ou substltue par un groupe alcoyle 
comportant de 1 k 5 atomes de carbone, un groupe halogene, un groupe halogeno-alcoyle comportant de 1 k 

20 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 k 5 atomes de carbone, 
un groupe N,N-dialcoylamlno dans lequel chacun des groupes alcoyle comporte de 1 k 5 atomes de carbone, 
un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 k 5 atomes de carbone ou un groupe 
alcoxy comportant de 1 a 5 atomes de carbone ; 

R3 et R 4 representent chacun I'hydrogene, un groupe alcoyle comportant de 1 k 18 atomes de carbone, 

25 un groupe alcenyie comportant de 2 k 1 8 atomes de carbone, un groupe aicynyle comportant de 2 k 1 8 atomes 
de carbone, un groupe cycloalcoyle comportant de 3 k 8 atomes de carbone, un groupe cycloalcenyle compor- 
tant de 5 k 8 atomes de carbone, un radical hydrocarbone aromatique monocyclique, un radical hydrocarbone 
aromatique bicycllque, un radical hydrocarbone aromatique tricyclique, un radical hydrocarbone aromatique 
bicyclique partiellement ou entierement hydrogene, un radical hydrocarbone aromatique tricyclique partielle- 

30 ment ou entierement hydrogene, un groupe forme par la condensation d'un radical hydrocarbone aromatique 
monocyclique ou bicyclique avec un radical hydrocarbone monocyclique sature ou insature, un radical hydro- 
carbone ponte ou un groupe heterocyclique monocyclique ou bicyclique contenant un ou deux heteroatomes 
choisis parmis les atomes consistent en azote, oxygene et soufre, 

ledit groupe alcoyle, le groupe alcenyie et le groupe alcynyie etant non substitute ou substitute par un 

35 groupe cycloalcoyle comportant de 3 k 8 atomes de carbone, un groupe cycloalcenyle comportant de 5 a. 8 
atomes de carbone, un radical hydrocarbone aromatique monocyclique, un radical hydrocarbone aromatique 
bicyclique, un radical hydrocarbone aromatique tricyclique, un radical hydrocarbone aromatique bicycllque par- 
tiellement ou entierement hydrogene, un radical hydrocarbone aromatique tricyclique partiellement ou entie- 
rement hydrogene, un groupe forme par la condensation d'un radical hydrocarbons aromatique monocycilque 

40 ou bicyclique avec un radical hydrocarbone monocyclique sature ou insature, un radical hydrocarbone ponte 
ou un groupe heterocyclique monocyclique ou bicyclique contenant un ou deux heteroatomes choisis panmi 
les atomes consistent en azote, oxygene et soufre, 

ledit groupe cycloalcoyle, le groupe cydoaJcenyle, le radical hydrocarbone aromatique monocyclique, le 
radical hydrocarbone aromatique bicyclique, le radical hydrocarbone aromatique tricyclique, le radical hydro- 

45 carbon6 aromatique bicyclique partiellement ou entierement hydrogene, le radical hydrocarbone aromatique 
tricyclique partiellement ou entierement hydrogene, le groupe forme par condensation, le radical hydrocarbone 
ponte et le groupe heterocyclique monocyclique ou bicyclique etant non substitute ou substitute par un groupe 
alcoyle comportant de 1 k 5 atomes de carbone, un groupe halogene, un groupe halogeno-alcoyle comportant 
de 1 k 5 atomes de carbone, un groupe amino, un groupe N-alcoylamlno comportant de 1 k 5 atomes de car- 
go bone, un groupe N,N-dialcoylamino dans lequel chacun des groupes alcolye comporte de 1 k 5 atomes de car- 
bone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 k 5 atomes de carbone ou un 
groupe alcoxy comportant de 1 k 5 atomes de carbone ; 

A represente un groupe alcoylene comportant de 2 k 1 2 atomes de carbone, un groupe aicenylene compor- 
tant de 2 k 12 atomes de carbone, un groupe alcynylene comportant de 2 k 12 atomes de carbone, un group 

55 cycloalcoylene comportant de 3 k 8 atomes de carbone, un groupe cycloalcenyiene comportant de 4 k 8 atomes 
de carbone, un groupe arylene ou un group represente par la formule : 

-A1-X3-A2-, 
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_A*-X*-A2-X«*Aa- f ou 
-A 1 -X^A2-X 4 -A3-X«-A^ 

5 

dans lesquelles X 3 , X 4 et X 6 represented chacun -O- ou -S(0) n - dans laquelle n represents 0, 1 ou 2 ; et A 1 , 
A 2 , A 3 et A 4 represented chacun un groupe alcoylene comportant de 2 a 12 atomes de carbone, un groupe 
alcenylene comportant de 2 a 12 atomes de carbone, un groupe alcynylene comportant de 2 a 12 atomes de 
carbone, un groupe cydoalcoylene comportant de 3 a 8 atomes de carbone, un groupe cydoalcenyiene 

10 comportant de 4 a 8 atomes de carbone ou groupe arylene, 

ledit groupe alcoylene, le groupe alcynylene et le groupe alcynylene etant non substitute ou substitute 
par un groupe alcoyle comportant de 1 a 5 atomes de carbone, un groupe alcenyfe comportant de 2 a 5 atomes 
de carbone, un groupe aJcynyle comportant de 2 a 5 atomes de carbone, un groupe divalent derive d'un aJcane 
comportant de 1 a 5 atomes de carbone, un groupe oxo f un groupe nitro, un groupe hydroxy, un groupe alcoxy- 

15 carbonyle comportant de 1 a 5 atomes de carbone, un groupe amino, un groupe N-alcoylcarbamoyloxy dans 
lequel le groupe alcoyle comporte de 1 a 5 atomes de carbone, un groupe N.N-dialcoyicarbamoyloxy dans 
fequel chacun des groupes alcoyle comporte de 1 a 5 atomes de carbone, un groupe halogene, un groupe 
alcoxy, un groupe cycloalcoyle comportant de 3 a 8 atomes de carbone, un radical hydrocarbons aromatique 
mono-, bi- ou tricydique, un groupe alcoyle comportant de 1 a 5 atomes de carbone qui est substitue par un 

20 radical hydrocarbon^ aromatique mono-, bi- ou tricydique ou un groupe heterocydique monocydique ou bicy- 
dtque cotenant un ou deux heteroatomes choisfs parmls les atomes conslstant en azote, oxygene et soufre, 
ledit groupe cydoalcoylene, le groupe cydoalcenyiene et le groupe arylene 6tant non substitute ou subs- 
titute par un groupe alcoyle comportant de 1 a 5 atomes de carbone, un groupe halogene, un groupe halo- 
geno^alcoyie comportant de 1 a 5 atomes de carbone, un groupe amino, un groupe N-alcoylamlno comportant 

25 de 1 a 5 atomes de carbone, un groupe N,N-dialcoylamino dans lequel chacun des groupes alcoyle comporte 
de 1 a 5 atomes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 a 5 
atomes de carbone ou un groupe alcoxy comportant de 1 a 5 atomes de carbone, 

ledit radical hydrocarbons aromatique mono, bi ou tricydique, le groupe alcoyle comportant de 1 a 5 atomes 
de carbone qui est substitue par un radical hydrocarbons aromatique mono-, bl-ou tricydique etle groupe hete- 

30 rocydique monocydique ou blcydique etant non substitute ou substftues par un groupe alcoyle comportant 
de 1 k 5 atomes de carbone, un groupe halogene, un groupe halogeno-alcoyle comportant de 1 a 5 atomes 
de carbone, un groupe amino, un groupe N-aJcoylamino comportant de 1 k 5 atomes de carbone, un groupe 
N.N-dialcoylamlno dans lequel chacun des groupes alcoyle comporte de 1 a 5 atomes de carbone, un groupe 
nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 a 5 atomes de carbone ou un groupe alcoxy 

35 comportant de 1 a 5 atomes de carbone, 

X 1 et X 2 represented chacun un atome d'oxygene ou un atome de soufre ; et 

Y represente un groupe amino, un groupe alcoylamino comportant de 1 a 5 atomes de carbone, un groupe 
dlalcoylamino dans lequel chacun des groupes alcoyle component de 1 a 5 atomes de carbone, un groupe 
cydoalcoyl amino comportant de 3 a 8 atomes de carbone, un groupe aryiamino, un groupe aryl-alcoylamino 

40 dans lequel le groupe alcoyle comporte de 1 a 5 atomes de carbone, un groupe alcoxycarbonylamino compor- 
tant de 1 a 5 atomes de carbone, un groupe alcoylcarbonyiamlno comportant de 1 a 5 atomes de carbone, un 
groupe benzamido, un groupe N'-aJcoylureido dans lequel le groupe alcoyle comporte de 1 a 5 atomes de car- 
bone, un groupe N'-phenylur6ido, un groupe N'-phenyl-alcoylureido dans lequel le groupe alcoyle comporte 
de 1 a 5 atomes de carbone, un groupe dlalcoylaminoethyloxycarbonylamino dans lequel le groupe alcoyle 

45 comporte de 1 a 5 atomes de carbone, un groupe a-amlnoalcanoylamlno dans lequel le groupe alcanoyle 
comporte de 1 a 5 atomes de carbone, un groupe a-amino-phenylalcanoylamino dans lequel le groupe alca- 
noyle comporte de 1 a 5 atomes de carbone, un groupe 0-aminoalcanoylamIno dans lequel le groupe alcanoyle 
comporte de 2 a 5 atomes de carbone, un groupe y-aminoalcanoylamino dans lequel le groupe alcanoyle 
comporte de 3 a 5 atomes de carbone, un groupe sucdnlmldo, phtalimido ou un cyde heterocydique mono- 

50 cydique ou blcydique condense, 

ledit cyde heterocydique monocydique ou blcydique condense etant non substitue ou substitue par un 
groupe alcoyle comportant de 1 k 5 atomes de carbone, un groupe halogene, un groupe halogdno-alcoyle 
comportant de 1 k 5 atomes de carbone, un groupe amino, un groupe N-alcoyl amino comportant de 1 a 5 ato- 
mes de carbon , un groupe N,N-dlalcoylamino dans lequel chacun des groupes alcoyi comporte de 1 a 5 ato- 

55 mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 k 5 atomes de 
carbone ou un groupe alcoxy comportant d 1 a 5 atomes de carbone, 

Y peut former en assodation avec un atome de carbone constitutff de A un cyde heterocydique monocy- 
diqu ou bicydique cond nse, 
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ledit cycl heterocydique monocycllque ou bicycllque condense 6tant non substitu6 ou substltue par un 
group alcoyle comportant de 1 k 5 atomes de carbons, un groupe halogene. un groupe halogeno-alcoyle 
comportant de 1 a S alomes d carbon ( un groupe amino, un groupe N-alcoylamino comportant de 1 k 5 ato- 
mes de carbone, un group N,N-dialcoylamin dans lequel chacun des groupes alcoyle comport del d Salo- 
mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyfe comportant de 1 k 5 atomes de 
carbone ou un groupe a) coxy comportant de 1 k 5 atomes de carbone, 

ou un sel pharmaceutiquement acceptable de celui-ci. 

24. Precede selon la revendlcation 22, dans lequel le produit est un compose de formula (I), dans laquelle 
R 1 et R 2 representent chacun un groupe alcoyle comportant de 1 k 1 8 atomes de carbone ou un groupe cycloal- 
coyle comportant de 3 k 8 atomes de carbone. 

25. Precede selon la revendlcation 22, dans lequel le produit est un compose de formula (I), dans laquelle 
R 1 et R 2 representent chacun un groupe alcoyle comportant de 1 a 5 atomes de carbone. 

26. Procede selon la revendlcation 22, dans lequel le produit est un produit de formula (I), dans laquelle 
R3 et R* representent chacun I'hydrogene ou un groupe alcoyle comportant de 1 k 5 atomes de carbone. 

27. Procede selon la revendlcation 22, dans lequel le produit est un compose de formula (I), dans laquelle 
R 3 et R* representent Thydrogene. 

28. Procede selon la revendlcation 22, dans lequel le produit est un compose de formula (I), dans laquelle 
A represente (1) un groupe alcoylene comportant de 2 k 6 atomes de carbone qui peut eire substltue par (0 
un groupe phenyle non substitue ou substltue par un groupe halogene ou un groupe alcoyle comportant de 1 
a. 5 atomes de carbone, 00 un groups pyridyle, (HI) un groupe phenylalcoyle dans lequel le groupe alcoyle 
comporte de 1 k 5 atomes de carbone, (rv) un groupe cycloalcoyle comportant de 3 k 8 atomes de carbone, 
' (v) un groupe hydroxy, (vi) un groupe alcoxycarbonyle comportant de 1 k 5 atomes de carbone ou (yii) un groupe 
N.N-dialcoylcarbamoyloxy dans lequel chacun des groupes alcoyle comporte de 1 k 5 atomes de carbone, (2) 
un groupe -(CH2)2-0-(CH2)2- ou (3) phenylene. 

29. Procede selon la revendlcation 22, dans lequel le produit est un compose de formula (I), dans laquelle 
A represente le groupe ethylene. 

30. Procede selon la revendlcation 22, dans lequel le produit est un compose de formule (I), dans laquelle 
X 1 et X 2 representent un atome d'oxygene. 

31 . Procede selon la revendlcation 22, dans lequel le produit est un compose de formule (I), dans laquelle 

Y represente un groupe amino, un groupe dialcoylamino dans lequel chacun des groupes alcoyle comporte 
de 1 a 5 atomes de carbone, un groupe phenylamino, un groupe phenyi-alcoylamino dans lequel le groupe 
alcoyle comporte de 1 a 5 atomes de carbone, un groupe alcoxycarbonylamlno comportant de 1 a 5 atomes 
de carbone, un groupe alcoylcarbonylamlno comportant de 1 k 5 atomes de carbone, un groupe benzamldo, 
un groupe N'-alcoyfureldo dans lequel le groupe alcoyle comporte de 1 a. 5 atomes de carbone, un groupe N'- 
phenylureido, un groupe dialcoylaminoethyloxycarbonylamlno dans lequel chacun des groupes alcoyle 
comporte de 1 a 5 atomes de carbone, un groupe glycinamido, un groupe phtalimido ou un groupe morpholino. 

32. Procede selon la revendlcation 22, dans lequel le produit est un compose de formule (I), dans laquelle 
A-Y represente un groupe a>-pyridylalcoyle dans lequel le groupe alcoyle comporte de 1 a 6 atomes de carbone, 
un groupe m-piperidyialcoyle dans lequel le groupe alcoyle comporte de 1 k 6 atomes de carbone ou un groupe 
4-pfperidyle. 

33. Procede selon la revendication 22, dans lequel le produit est un compose de formule (I), dans laquelle 

Y represente le groupe amino. 

34. Procede selon la revendication 22, dans lequel le sel estun sel d'addition d'acide pharmaceutiquement 
acceptable. 

35. Procede selon la revendication 22, dans lequel le produit est le 1-amIno-2-bls(n-butylcarbamoyloxye- 
thyl)amlno6thane ou un sel d'addition d'acide pharmaceutiquement acceptable de ceiul-ci. 

36. Proced6 selon la revendication 22, dans lequel le produit est le dichlorhydrate de 1-amlno-2-bls(n-butyl- 
carbamoytoxyethyl)-aminoethane. 

37. Procede selon la revendlcation 22, dans lequel le produit est le 1-amIno-3-bis-(n-butylcarbamoyloxye- 
ttiy1}-aminopropane ou un sel d'addition d'acide pharmaceutiquement acceptable de celul-cJ. 

38. Procede selon la revendlcation 22, dans lequel le produit est la N,N-bis(rvbutylcarbamoyloxyethyi)2- 
(4-chlorophenyi)ethylenediamine ou un sel d'addition d'acide pharmaceutiquement acceptable de celle-cL 

39. Procede selon la revendication 22, dans lequel le produit est la N,N-bls(n-butylcarbamoyloxyethyl)2- 
(4-fluorophenyI)ethy1enediamlne ou un sel d'addition d'acide pharmaceutiquement acceptable de celle-cL 

40. Procede selon la revendlcati n 22, dans lequel le produit est le 1-amlno-2-bIs(n-butylcarbamoyloxye- 
thy!)-amino-1-phenylethane ou un sel d'addition d'acide pharmaceutiquement acceptable de celul-ci. 
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Rev ndlcatl ns pour I Etats contractants : ES, GR 
1 . Proctdt de preparation d'un compos6 de formul : 

5 

xV 

i ii i 

H -NECOC3CK, 

10 2 ' 17 

R -NBC0C3CH, 

Pi 4 - 

dans laquelle R 1 et R 2 reprtsentent chacun un radical hydrocarbons acyclique ou un radical hydrocarbons aii- 
15 cyciique ; R 3 et R* reprtsentent chacun I'hydrogtne ou un radical hydrocarbon^ qui peut contenir un ou des 
htttroatomes ; A reprtsente une chaihe carbonee comportant deux ou plusieuro atomes de carbone qui peut 
contenir une liaison ether ou une liaison sulfure, tventuellement substitute, et qui peut elle-mtme fonmer un 
cycle ; X 1 et X 2 repr&sentent chacun un atome d'oxyg&ne ou un atome de soufre ; et Y reprtsente un groupe 
amine ou un radical organique lit par Hntermtdiaire d'un atome d'azote, qui peut former un cycle par combl- 
20 naison avec un atome de carbone constitute de A ; ou d'un sel de celut-ci, selon lequet 

a) on fait rtagir un derivt d'lsocyanate ou un derive djisothiocyanate avec un compose de formule : 

25 HOCHCH 2 • 

v K-A-Y 

hochcs/- 

R 4 - 

30 

dans laquelle chaque symbole a la m&me signification que defini d-dessus, ou 

b) on fait rtagir un compost de formule : 

H 2 N-A-Y 

35 

dans laquelle chaque symbole a la mtme signification qulndiqut d-dessus, avec un compost de formule: 

X 1 * 3 

40 1 11 1 T 

.V-NHCOCHCH^W 2 - 

dans laquelle R 1 , R 3 et X 1 ont les mtmes significations qu'indiqut d-dessus et W 1 represente un halog&ne 
ou un groupe R^-SOyO- dans lequel R 5 represents un groupe alcoyle Inftrleur ou un groupe phenyle qui 
45 peut fitre substitut par un groupe alcoyle Inferieur, et un compost de formule ; 



60 



R^lvECOCHCa.-W 2 



dans laquelle R 2 , R 4 et X 2 ont les mtmes significations qu'indiqut d-dessus et W 2 represents un halogene 
ou un group R 6 -SO r O- dans lequel R 6 represents un groupe alcoyle inferieur ou un groupe phenyl qui 
peut etre substitue par un alcoyle Inferieur, ou 
55 c) on fait rtagir un compost de formule : 
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10 



x 1 * 3 

R A -K'KCOCKCK- 

KH 

R 2 -KHCOCKCH ' 
X Z R 

dans Iaquelle chaque symbole a la meme signification qu'indique d-dessus, avec un compose de formula: 

W*-A-Y 



dans Iaquelle A et Y ont les memes significations qulndique d-dessus et W* represente un halogene ou 
un groupe R 7 -SOrO- dans lequel R 7 represente un groupe alcoyle Inferieur ou un groupe phenyle qui peut 
15 etre substitue par un alcoyle inferieur, ou 
d) on fait reagir un compose de formule : 



20 a* "IvHCOCHCH^ 

?/-tfHC0CHCK 9 
ti 2 1 4 z 



25 



30 



dans Iaquelle R* ( R 2 , R» R* X' , X 2 et A ont les memes significations qu'indique d-dessus et W represente 
un halogene ou un groupe R 9 SCVO- dans lequel R 9 represente un groupe alcoyle inferieur ou un groupe 
ph6nyle qui peut etre substitue par un alcoyle inferieur, avec un compose de formule : 



H-Y 



dans Iaquelle Y a la meme signification qu'indique d-dessus, ou 

e) on soumet un compose de formule 0). dans Iaquelle Y est uh groupe amino, a une reaction d'acylation, 
pour obtenir un compose (I), dans Iaquelle Y est un groupe amino acyle, ou 
35 f) on fait reagir une aziridine qui peut etre substituee par un groupe alcoyle inferieur, un groupe cydoalcoyle, 
un groupe aryle ou un groupe aryl-alcoyie inferieur, avec un compose de formule : 



X*R 3 

zn 1 II I 

40 R -NSCOCSCH- 

Iv.i 

R 2 -N3COCHCa- / 
|I 2 14 2 

45 A * 



dans Iaquelle chaque symbole a la meme signification qu'indique d-dessus, pour obtenir un compose de 
formule (I), dans Iaquelle A represente le groupe ethylene et Y represente un groupe amino, un groupe 
alcoylamino inferieur, un groupe cydoalcoylamino, un groupe arylamino ou un groupe aiyl-alcoylamino 
so Inferieur, ou 

g) on fait reagir un compose de formule : 



55 
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1 It I 

3 -NHCOCHCH, 

r 2 -khcochchJ^ 

117! L - 

X~R' 

10 dans laquelle chaque symbole a la m6me signification qu'indiqud ci-dessus, avec le phthalimide, pour obte- 
nfr un compos6 de formule (I), dans laqueUe Y est le groupe phthalimldo, ou 
h) on fait reaglr un compose de formule : 

X ! H 3 

1 II I 

R--SHCOCECH, 

SH 

R 2 -NHCOCHCH, ^ 

dans laquelle chaque symbole a la m§me signification qu'indique ci-dessus, avec un compose de formule: 



25 



30 



35 



dans laquelle Y a la m§me signification qu'indique ci-dessus, pour obtenlr un compose de formule (I), dans 
laquelle A represents 



-CH 2 -Cr>CH 2 - ou -CE-CH 2 -CH 2 - 
OH OH 



ou 

40 Q on fait reaglr un compose de formule : 



X 1 * 3 

1 » I 

jb a -RECOCHCH, 

-KH 



so 



55 



K 2 -i*KCCCHC3,' 

x z a 4 



dans laquelle chaque symbole a la meme signification qu'indique ci-dessus, avec un compos6 de formule: 

C3 2 -C-Y 
i" 

dans laquelle Y a la meme signification qu'indique ci-dessus et R 11 represents un group alcoxycarbonyle 
infeneur, pour obtenlr un compost de formule (I), dans laquelle A represents 
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-CH- -CK- 



dans lequel R 11 a la mfime signification quIndiquS cWessus, ou 

J) on fait rSaglr un composS de fbrmule (I), dans iaqueile Y reprSsente le groups amino, avec le fbrmalde- 
hyde en presence d'acide fbrmique, pour obtenir un composS de fomtule 0). dans Iaqueile Y reprSsente 
le groupe dimSthylamino, et, si dteirS, on soumet un compos6 de formuie (I), dans Iaqueile R\ R 2 , R 3 ,R 4 . 
A ou Y comporte un groupe amino protSgS ou un groupe hydroxy protSgS, ft une reaction de cission du 
groupe protecteur, pour obtenir un composS de formuie (I), dans Iaqueile R 1 , R 2 , R 3 » R 4 , A etY represented 
un groupe amino ou un groupe hydroxy et, si dSsIrS, on transforme le compost ainsi obtenu, de formuie 
(I), en un sel de celul-ci. 

2 ProcSdS selon la revendication 1, dans lequel le prodult est un composS de formuie (I), dans Iaqueile 
Ri et R 2 represented chacun un groupe alcoyle comportant de 1 ft 18 atomes de carbone, un groupe alc6nyle 
comportant de 2 ft 18 atomes de carbone, un groupe alcynyle comportant de 2 ft 18 atomes de carbone, un 
groupe cycloaicoyle comportant de 3 ft 8 atomes de carbone, un groupe cycloalcSnyle comportant de 5 ft 8 
atomes de carbone ou un radical hydrocarbons alicycllque fusionnS comportant de 9 ft 11 atomes de carbone, 

ledit radical hydrocarbons alicycllque fusionnS Stant non substituS ou substituS par un groupe alcoyle 
comportant de 1 ft 5 atomes de carbone, un groupe halogftne, un groupe halogSno-alcoyle comportant de 1 ft 
5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 ft 5 atomes de carbone, 
un groupe N,N-dlalcoyIamlno dans lequel chacun des groupes alcoyle comporte de 1 ft 5 atomes de carbone, 
un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 ft 5 atomes de carbone ou un groupe 
alcoxy comportant de 1 ft 5 atomes de carbone ; 

R3 et R 4 reprSsentent chacun I'hydrogftne, un groupe alcoyle comportant de 1 ft 18 atomes de carbone, 
un groupe alcSnyle comportantde 2 ft 18 atomes de carbone, un groupe alcynyle comportant de2 ft 18 atomes 
de carbone, un groupe cycloaicoyle comportant de 3 ft 8 atomes de carbone, un groupe cycloalcSnyle compor- 
tant de 5 ft 8 atomes de carbone, un radical hydrocarbons aromatlque monocyclique, un radical hydrocarbons 
aromatique bicyclique, un radical hydrocarbons aromatique trlcyclique, un radical hydrocarbons aromatlque 
bicyclique partieliement ou entlftrement hydrogSnS, un radical hydrocarbons aromatique tricyciique partlelle- 
ment ou entiftrement hydrogSnS, un groupe formS par la condensation d'un radical hydrocarbons aromatique 
monocyclique ou bicyclique avec un radical hydrocarbons monocyclique saturS ou insaturS, un radical hydro- 
carbons pontS ou un groupe h6t6rocyclique monocyclique ou bicyclique contenant un ou deux hStSroatomes 
cholsls panmls les atomes consistant en azote, oxygftne et soufre, 

ledit groupe alcoyle, le groupe alcSnyle et le groupe alcynyle Stant non substitute ou substitute par un 
groupe cycloaicoyle comportant de 3 ft 8 atomes de carbone, un groupe cycloalcSnyle comportant de 5 ft 8 
atomes de carbone, un radical hydrocarbons aromatique monocyclique, un radical hydrocarbons aromatique 
bicyclique, un radical hydrocarbons aromatlque tricyciique, un radical hydrocarbons aromatique bicyclique par- 
tiellement ou entiftrement hydrogSnS, un radical hydrocarbons aromatique tricyciique partieliement ou entift- 
rement hydrogSnS, un groupe formS par la condensation d'un radical hydrocarbons aromatique monocyclique 
ou bicyclique avec un radical hydrocarbons monocyclique saturS ou InsaturS, un radical hydrocarbons pontS 
ou un groupe hStSrocyclique monocyclique ou bicyclique contenant un ou deux hStSroatomes cholsls parmi 
les atomes consistant en azote, oxygftne et soufre, 

ledit groupe cycloaicoyle, le groupe cycloalcSnyle, le radical hydrocarbons aromatique monocyclique, le 
radical hydrocarbons aromatique bicyclique. le radical hydrocarbons aromatique tricyciique, le radical hydro- 
carbons aromatique bicyclique partieliement ou entiftrement hydrogSnS, le radical hydrocarbons aromatique 
tricyciique partieliement ou entiftrement hydrogSnS, le groupe formS par condensation, le radical hydrocarbons 
pontS et le groupe hStSrocyclique monocyclique ou bicyclique Stant non substitute ou substituSs par un groupe 
alcoyle comportant de 1 ft 5 atomes de carbone, un groupe halogftne, un groupe halogSno-alcoyle comportant 
de 1 ft 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 ft 5 atomes de car- 
bone, un groupe N,N-dialcoylamlno dans lequel chacun des groupes alcolye comporte de 1 ft 5 atomes de car- 
bone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 ft 5 atomes de carbone ou un 
groupe alcoxy comportant de 1 ft 5 atomes de carbone ; 

A reprSsente un groupe alcoylftne comportant de 2 ft 1 2 atomes de carbone, un groupe alcSnylftne compor- 
tant de 2ft 12 atomes d caibone, un groupe alcynylene comportant de 2 ft 12 atomes de carbone, un groupe 
cycloalooylftne comportant de 3 ft 8 atomes de carbone, un groupe cydoalcftnylftne comportant d 4 ft 8 atomes 
de carbone, un groupe arylftne ou un groupe reprSsentS par la formuie : 

-Ai-X*-A*-, 
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-Ai-X*-A2-X*-Aa-. ou 
_A1-X^A2-X 4 -AS-XS-A*- 

5 

dans lesquelles X 3 , X 4 et X? reprdsentent chacun -O- ou -S(0) n - dans laquelte n reprdsente 0, 1 ou 2 ; et A\ 
/V2 ( a 3 et A 4 reprdsentent chacun un groupe alcoyldne comportant de 2 k 12 atomes de carbone, un groups 
alcdnyldne comportant de 2 6 12 atomes de carbone, un groupe alcynyldne comportant de 2 k 12 atomes de 
carbone, un groupe cydoalcoyl&ne comportant de 3 k 8 atomes de carbone, un groupe cydoalcdnyldne 

10 comportant de 4 k 8 atomes de carbone ou groupe aryldne, 

(edit groupe alcoyldne, le groupe alcdnyldne et le groupe alcynyldne dtant non substitute ou substitute 
par un groupe aJcoyie comportant de 1 k 5 atomes de carbone, un groupe alcdnyle comportant de 2 k 5 atomes 
de carbone, un groupe alcynyle comportant de 2 k 5 atomes de carbone, un groupe divalent ddrivd d'un alcana 
comportant de 1 d 5 atomes de carbone, un groupe oxo, un groupe nitro, un groupe hydroxy, un groupe alcoxy- 

15 carbonyle comportant de 1 k 5 atomes de carbone, un groupe amino, un groupe N-aJcoyicarbamoyioxy dans 
lequel le groupe alcoyfe comporte de 1 & 5 atomes de carbone, un groupe N,N-diaIcoytcarbamoyloxy dans 
lequel chacun des groupes alcoyle comporte de 1 & 5 atomes de carbone, un groupe haiogdne, un groupe 
alcoxy, un groupe cydoalcoyle comportant de 3 k 8 atomes de carbone, un radical hydrocarbon^ aromatique 
mono-, bi- ou tricydique, un groupe alcoyle comportant de 1 k 5 atomes de carbone qui est substitud par un 

20 radical hydrocarbon^ aromatique mono-, bi- ou tricyclique ou un groupe hdtdrocydlque monocyclique ou bicy- 
clique cotenant un ou deux hdtdroatomes cholsis parmis les atomes consistant en azote, oxygdne et soufre, 
ledit groupe cycioalcoyl dne, le groupe cydoalcdnyldne et le groupe aryldne dtant non substitute ou subs- 
titute par un groupe alcoyle comportant de 1 £ 5 atomes de carbone, un groupe haiogdne, un groupe halo- 
gdno-alcoyle comportant de 1 k 5 atomes de carbone, un groupe amino, un groupe N-alcoylamlno comportant 

25 de 1 k 5 atomes de carbone, un groupe N,N-dialcoylamino dans lequel chacun des groupes alcoyle comporte 
de 1 k 5 atomes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 & 5 
atomes de carbone ou un groupe alcoxy comportant de 1 k 5 atomes de carbone, 

(edit radical hydrocarbon^ aromatique mono, bi ou tricyclique, le groupe alcoyle comportant de 1 k 5 atomes 
de carbone qui est substitud par un radical hydrocarbon 6 aromatique mono-, bi- ou tricyclique et le groupe hdtd- 

30 rocydique monocyclique ou bicydique dtant non substitute ou substitute par un groupe alcoyle comportant 
de 1 k 5 atomes de carbone, un groupe haiogdne, un groupe halogdno-alcoyle comportant de 1 & 5 atomes 
de carbone, un groupe amino, un groupe IM-alcoylamlno comportant de 1 & 5 atomes de carbone, un groupe 
N,N-dialcoylamino dans lequel chacun des groupes alcoyle comporte de 1 k 5 atomes de carbone, un groupe 
nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 k 5 atomes de carbone ou un groupe alcoxy 

36 comportant de 1 k 5 atomes de carbone, 

X 1 et X 2 reprteentent chacun un atome cfoxygdne ou un atome de soufre ; et 

Y reprdsente un groupe amino, un groupe alcoyiamino comportant de 1 k 5 atomes de carbone, un groupe 
dialcoyiamlno dans lequel chacun des groupes alcoyle comportent de 1 & 5 atomes de carbone, un groupe 
cydoalcoylamino comportant de 3 & 8 atomes de carbone, un groupe arylamino, un groupe aryl-alcoylamino 

40 dans lequel le groupe alcoyle comporte de 1 & 5 atomes de carbone, un groupe alcoxycarbonylamlno compor- 
tant de 1 & 5 atomes de carbone, un groupe alcoylcarbonylamino comportant de 1 k 5 atomes de carbone, un 
groupe benzamido, un groupe N'-alcoylurdido dans lequel le groupe alcoyle comporte de 1 k 5 atomes de car- 
bone, un groupe N'-phdnylurdido, un groupe N'-phdnyl-alcoylurdldo dans lequel le groupe alcoyle comporte 
de 1 k 5 atomes de carbone, un groupe dialcoylarrdnodthyloxycarbonylarnino dans lequel le groupe alcoyle 

45 comporte de 1 k 5 atomes de carbone, un groupe a-aminoalcanoylamlno dans lequel le groupe alcanoyle 
comporte de 1 k 5 atomes de carbone, un groupe aramino-phdnylalcanoyiamino dans lequel le groupe alca- 
noyle comporte de 1 k 5 atomes de carbone, un groupe p-aminoaicanoyiamlno dans lequel le groupe alcanoyle 
comporte de 2 k 5 atomes de carbone, un groupe y-aminoalcanoyiamino dans lequel le groupe alcanoyle 
comporte de 3 k 5 atomes de carbone, un groupe sucdnimido, phtalimido ou un cycle hdtdrocydlque mono- 

so cyclique ou bicydique condense, 

ledit cyde hdtdrocydlque monocydique ou bicydique condense dtant non substitud ou substitud par un 
groupe alcoyle comportent de 1 k 5 atomes de carbone, uh groupe halogdne, un groupe halogdno-alcoyle 
comportant de 1 k 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant d 1 k 5 ato- 
mes d carbon , un groupe N,N-dlalcoylamino dans lequel chacun des groupes alcoyle comporte d 1 k 5 ato- 

55 mes d carbone, un groupe nitro, un groupe hydroxy, un group alcanoyle comportant de 1 k 5 atomes de 
carbon ou un groupe alcoxy comportant de 1 k 5 atomes de carbone, 

Y peut former en assodation avec un atome de carbone constitute de A un cyde hdtdrocydique monocy- 
dique ou bicydique condensd, 
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ledit cycle h6terocyclique m nocycllque ou bicyclique condens§ etant non substitue ou substitud par un. 
groupe alcoyle comportant de 1 a 5 atomes de carbone, un groupe halogene, un groups halogeno-aicoyle 
comportant de 1 a 5-atomes de carbone, un groupe amino, un groupe N-alcoyiamino comportant de 1 a 5 ato- 
mes de carbone, un groupe N.N-dialcoyiamino dans lequel chacun des groupes alcoyle comporte de 1 a 5 ato- 
mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 a 5 atomes de 
carbone ou un groupe alcoxy comportant de 1 a 5 atomes de carbone, 

ou un sel pharmaceutlquement acceptable de celui-ci. 

3. ProcSde selon la revendlcation 1, dans lequel le prodult est un compose de formule (I), daris laquelle 
ri e t R2 represented chacun un groupe alcoyle comportant de 1 a 1 8 atomes de carbone ou un groupe cycloal- 
coyle comportant de 3 a 8 atomes de carbone. 

4. Precede selon la revendicatton 1, dans lequel le prodult est un compose de formule (I), dans laquelle 
R 1 et R? represented chacun un groupe alcoyle comportant de 1 a 5 atomes de carbone. 

5. Precede selon la revendlcation 1, dans lequel le prodult est un prodult de formule (I), dans laquelle R 3 
et R 4 represented chacun Itiydrogene ou un groupe alcoyle comportant de 1 a 5 atomes de carbone. 

6. Precede selon la revendlcation 1, dans lequel le prodult est un compose de formule (I), dans laquelle 
R 3 et R* represented I'hydrogene. 

7. Proc6d6 selon la revendlcation 1, dans lequel le prodult est un compose de formule (I), dans laquelle 
A represente (1) un groupe alcoylene comportant de 2 a 6 atomes de carbone qui peut etre substltud par (I) 
un groupe phenyle non substitue ou substitue par un groupe halogene ou un groupe alcoyle comportant de 1 
a 5 atomes de carbone, (ii) un groupe pyridyle, (Hi) un groupe phenylalcoyle dans lequel le groupe alcoyle 
comporte de 1 a 5 atomes de carbone, (iv) un groupe cycloalcoyle comportant de 3 a 8 atomes de carbone, 
(v) un groupe hydroxy, (vl) un groupe aicoxycarbonyle cdmportad de 1 a 5 atomes de carbone ou (vii) un groupe 
N,N-dlalcoylcarbamoyloxy dans lequel chacun des groupes alcoyle comporte de 1 a 5 atomes de carbone, (2) 
un groupe -(CHzkfHCH&r ou (3) phenyiene. 

8. Precede selon la revendlcation 1, dans lequel le prodult est un compose de formule (I), dans laquelle 
A represente le groupe ethylene. 

9. Precede selon la revendlcation 1, dans lequel le produit est un compos6 de formule (I), dans laquelle 
X 1 et X 2 represented un atome d'oxygene. 

10. Precede selon la revendlcation 1, dans lequel le prodult est un compose de formule (I), dans laquelle 

Y represente un groupe amino, un groupe dialcoylamino dans lequel chacun des groupes alcoyle comporte 
de 1 a 5 atomes de carbone, un groupe phenylamino, un groupe phenyl-alcoylamino dans lequel le groupe 
alcoyle comporte de 1 a 5 atomes de carbone, un groupe alcoxycarbonylamino comportant de 1 a 5 atomes 
de carbone, un groupe alcoylcarbonylamino comportad de 1 a 5 atomes de carbone, un groupe benzamido, 
un groupe N'-alcoylureldo dans lequel le groupe alcoyle comporte de 1 a 5 atomes de carbone, un groupe N'- 
phenylureldo, un groupe dlalcoylamlnoethyloxycarbonylamino dans lequel chacun des groupes alcoyle 
comporte de 1 a 5 atomes de carbone, un groupe glycinamldo, un groupe phtalimido ou un groupe morphollno. 

1 1. Proced6 selon la revendlcation 1, dans lequel le produit est un compos6 de formule (I), dans laquelle 
ArY represente un groupe m-pyridylalcoyle dans lequel le groupe alcoyle comporte de 1 a 6 atomes de carbone, 
un groupe co-piperidylalcoyle dans lequel le groupe alcoyle comporte de 1 a 6 atomes de carbone ou un groupe 
4-plp6ridyle. 

12. Proced6 selon la revendlcation 1, dans lequel le produit est un compose de formule (I), dans laquelle 

Y represente le groupe amino. 

13. Proc6d6 selon la revendlcation 1, dans lequel le sel est un sel d'addition d'acide pharmaceutlquemed 
acceptable. 

14. Precede selon la revendlcation 1, dans lequel le produit est le 1-amino-2-bls(n-butylcarbamoyloxy6- 
thyl)aminoethane ou un sel d'addition d'acide pharmaceutlquement acceptable de celui-ci. 

1 5. Proced6 selon la revendicatton 1 , dans lequel le produit est le dlchlorhydrate de 1 -*mino-2-bls(n-butyl- 
carbamoyloxyethyl)-amlnoethane. 

16. Procedd selon la revendlcation 1, dans lequel le produit est le 1-amino-3-bis-{n-butylcarbamoyloxye- 
thyl)-aminopropane ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 

17. Precede selon la revendlcation 1, dans lequel le prodult est la N,N-bte(n-butyicarbamoyloxyethyl)-2- 
(4-chlorophenyl)6thylenedlamine ou un sel d'additlon d'acide pharmaceutiquement acceptable de celle-ci. 

18. Proc6d6 selon la revendlcation 1, dans lequel le produit est la N,N-bis(n^utylcarbamoyloxyethyl)-2- 
(4-flu rophenyl)6thylenedlamine ou un sel d'addition d'acide pharmaceutiquement acceptabl de celle-cL 

19. Proced§ selon la revendicatton 1, dans lequel I produit est le 1-amlno-2-bls(n-butylcarbamoyloxye- 
thylHimino-1-phenylethane ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 
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AnsprQche 

Patentanspruche fur die Vertragsstaaten : AT, BE, CH f DE, FR, GB, IT, LI, LU, NL, SE 

5 1 . Verbindung der Formel 



X 1 ?. 3 

? II I 
R"-N~COCKCr' 

N-A-Y 

?. 2 -NHCOCKCK-, / 

worirt R 1 und R 2 Jewells fur elnen acycllschen Kohlenwasserstoffrest oder elnen allcycllschen Kohlenwasser- 
stoffrest stehen, R 3 und R* Jeweils Wasserstoff oder einen Kohlenwasserstoffrest darstellen, der gegebenen- 
falls ein oder mehrere Hereroatome enthalt; A eine Kohlenstoffkette mit zwei oder mehreren 
Kohlenstoffatomen 1st, die eine gegebenenfalls substituierte Ather- oder Sulfldbindung enthalten kann, die 

20 gegebenenfalls selbst elnen Ring bilden kann ; X 1 und X 2 jeweils Sauerstoff oder Schwefel darstellen ; und Y 
eine Aminogruppe oder ein organischer Rest ist, die (der) uber Stickstoff gebunden Est und gegebenenfalls 
durch Kombinieren miteinem Aaufbauenden Kohlenstoffatom einen Ring bilden kann ; oder ein satz derselben. 

2. Verbindung nach Anspruch 1 , worin R 1 und R* Jeweils eine Aikyigruppe mit 1 -1 8 C-Atomen, eine Alke- 
nylgruppe mit 2-18 C-Atomen, eine Alkinylgruppe mit 2-1 8 C-Atomen, eine Cycloalkylgruppe mit 3-8 C-Atomen, 

25 eine Cydoaikenylgruppe mit 5-8 C-Atomen oder einen kondensierten alicyclischen Kohlenwasserstoffrest mit 
9-11 C-Atomen darstellen, 

wobei der genannte kondensierte alicydische Kohlenwasserstoffrest gegebenenfalls durch eine Aikyi- 
gruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Amino- 
gruppe, eine N-AIkyiaminogruppe mit 1-5 C-Atomen, eine N,N-DIalky1 aminogruppe, in derjeder der Alkyianteile 

so 1-5 C-Atome aufweist, eine Nitrogruppe, eine Hydraxygruppe, eine Alkanoyfgruppe mit 1-5 C-Atomen oder eine 
AJkoxygruppe mit 1-5 C-Atomen substituiert ist ; 

R 3 und R* Jeweils Wasserstoff, eine Aikyigruppe mit 1-18 C-Atomen, eine Atkenyigruppe mi 1 2-18 C-Ato- 
men, eine Alkinylgruppe mit 2-1 8 C-Atomen, eine Cydoalkylgruppe mit 3-8 C-Atomen, eine Cydoaikenylgruppe 
mit 5-6 C-Atomen, einen aromatlschen monocyclischen Kohlenwasserstoffrest, einen blcydischen aromatl- 

ss schen Kohlenwasserstoffrest, einen tricydfschen aromatischen Kohlenwasserstoffrest, einen teilweise oder 
vollstandig hydrierten bicydischen aromatischen Kohlenwasserstoffrest, einen teilweise oder vollstSndig 
hydrierten bicydischen aromatischen Kohlenwasserstoffrest, eine Gruppe, die durch Kondensation eines 
monocydischen oder bicydischen aromatischen Kohlenwasserstoffirestes miteinem gesattigten oderungesat- 
tigten monocydischen Kohlenwasserstoffrest gebildetwird, einen Gberbruckten Kohlenwasserstoffrest oder ei- 

40 ne monocydische oder bicydische heterocydische Gruppe bedeuten, die ein oder zwei Heteroatome enthaJt, 
die aus Stickstoff, Sauerstoff und Schwefel gewihlt ist (slnd) ; 

wobei die genannte Aikyigruppe, Atkenyigruppe und Alkinylgruppe gegebenenfalls durch eine Cydoalkyl- 
gruppe mit 3-8 C-Atomen, eine Cydoaikenylgruppe mit 5-8 C-Atomen, elnen aromatischen monocydischen 
Kohlenwasserstoffrest, einen bicydischen aromatischen Kohlenwasserstoffrest, einen bicydischen aromati- 

45 schen Kohlenwasserstoffrest, einen teflwelse oder vollstSndig hydrierten bicydischen aromatischen Kohlen- 
wasserstoffrest, einen teilweise oder vollstandig hydrierten tricydischen aromatischen Kohlenwasserstoffrest, 
eine Gruppe, die durch Kondensation elnes monocydischen oder bicydischen aromatischen Kohlenwasser- 
stoffrestes mft einem gesSttfgten oder ungesattigten monocydischen Kohlenwasserstoffrest gebildet wird, 
einen Gberbruckten Kohlenwasserstoffrest Oder eine monocydische oder bicydische heterocydische Gruppe, 

so die ein oderzwei Heteroatome enthaJt, die aus Stickstoff, Sauerstoff und Schwefel gewdhlt ist (slnd) substituiert 
ist; 

die (der) genannte Cydoalkylgruppe, Cydoaikenylgruppe, aromatische monocydische Kohlenwasserstof- 
frest, bicydische aromatisch Kohlenwasserstoffrest, tricydische aromatische Kohlenwasserstoffrest, teil- 
weise oder vollstandig hydrierte bicydische aromatische Kohlenwasserstoffrest, teilweise oder volls&ndig 
55 hydrierte tricydische aromatisch Kohlenwasserstoffrest, die durch Kondensation gebildete Gruppe, der Qber- 
briickte Kohlenwasserstoffrest und die monocydische oder bicydische heterocydisch Gruppe gegebenen- 
falls durch ein Aikyigruppe mit 1*5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 
C-Atomen, eine Aminogruppe, ine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N,IM-D!aIkyIaminogruppe, in 
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der jeder der Alkylanteile 1-5 C-Atome aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe 
mit 1-6 CnAtomen oder eine Alkoxygruppe mit 1-5 C-Atomen substituiert 1st ; 

A fOr eine Alkylengruppe mft 2-12 C-At men, eine Alkenylengruppe mit 2-12 C-Atom n, in Alkinyi n- 
gruppe mit 2-12 C-Atomen, eine Cycioalkylengruppe mit 3-8 C-Atomen, eine Cycioalkenylengruppe mit 4-8 C- 
Atomen, eine Arylengiuppe Oder eine Gruppe der Formel 

-ADO-A 2 -, 

-A'-X^A^-A*-, Oder 

-Ai-X^A^-A^A 4 - 

steht, worin X» X 4 und X 6 jeweils -O- oder -S(0)n- bedeuten, worin n 0, 1 oder 2 1st ; und A 1 , A?, A 3 und A 4 
jeweils eine Alkylengruppe mit 2-12 C-Atomen, eine Alkenylengruppe mit2-12 C-Atomen, eine Alklnylengruppe 
mit 2-12 C-Atomen, eine Cycioalkylengruppe mit 3-8 C-Atomen, eine Cycioalkenylengruppe mit 4-8 C-Atomen 
oder eine Arylengiuppe darstellen, 

wobei die genannte Alkylengruppe, Alkenylengruppe und Alklnylengruppe gegenenenfails durch eine 
Alkyigruppe mit 1-5 CAtomen, eine Aikenylgruppe mit 2-5 C-Atomen, eine Aiklnylgruppe mit 2-5 CnAtomeri, - 
eine zweiwertige Gruppe, die von einem Alkan mit 1-5 C-Atomen abgeleitet 1st, eine Oxogruppe, Nitrogruppe, 
Hydroxygruppe, eine Alkoxycarbonylgruppe mit 1-5 C-Atomen, eine Amlnogruppe, eine N-Alkylcarbamoytoxy- 
gruppe, in der der Alkylanteil 1-5 C-Atome aufweist, eine N,N-Dlaikylcarbamoyloxygnjppe, In der jeder Alkyl- 
anteil 1-5 C-Atbme aufweist, eine Halogengruppe, eine Alkoxygruppe, eine Cycloalkylgruppe mit 3-8 
C-Atomen, einen aromatischen mono-, bl- oder tricyciischen Kohlenwasserstoffrest, eine Alkyigruppe mit 1 bis 
5 C-Atomen, die durch einen aromatischen mono-, bi- oder tricyciischen Kohlenwasserstoffrest oder eine 
monocyciische oder bicyclische heterocyclische Gruppe, die ein oder mehrere Heteroatome enthait, die aus 
Stickstoff, Saueretoff und Schwefel gewahlt ist (sind), substituiert 1st, 

wobei die genannte Cycioalkylengruppe, Cycioalkenylengruppe und Arylengruppe gegebenenfalls durch 
eine Alkyigruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgaippe mit 1-5 CAtomen, eine 
Aminogruppe, eine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N.N-Dialkylaminogruppe, in der jeder der 
Alkylanteile 1-5 C-Atome aufweist, eine Nitrogruppe, Hydroxygruppe. eine Alkanoylgruppe mit 1-5 C-Atomen 
Oder eine Alkoxygruppe mit 1-5 C-Atomen substituiert ist, 

wobei der genannte aromatische mono-, bi- oder tricyclische Kohlenwasserstoffrest, die durch einen aro- 
matischen mono-, bl- oder tricyciischen Kohlenwasserstoffrest substituierte Alkyigruppe mit 1-5 C-Atomen und 
die monocyciische oder bicyclische heterocyclische Gruppe gegebenenfalls durch eine Alkyigruppe mit 1-5 C- 
Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Aminogruppe, eine N-Aikyiaml- 
nogruppe mit 1-5 C-Atomen, eine N.N-Dialkytamfnogruppe, in der Jeder der Alkylanteile 1-5 C-Atome aufweist, 
eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 C-Atomen oder eine Alkoxygruppe mit 1-5 
C-Atomen substituiert ist, 

X 1 und X 2 jeweQs Saueretoff oder Schwefel sind 

und Y eine Aminogruppe, eine Aikylaminogruppe mit 1-5 C-Atomen, eine Dialkylaminogruppe, in derjeder 
der Alkylanteile 1-5 C-Atome aufweist, eine Cycloalkylaminogruppe mit 3-8 C-Atomen, eine Aryi aminogruppe, 
eine Arylalkylamlnogruppe, In der den Alkylanteil 1-5 C-Atome aufweist, eine Alkaxycarbonylaminogruppe mit 
1-5 C-Atomen, eine Alkyicarbonylaminogruppe mit 1-5 C-Atomen, eine Benzamidogruppe, eine N'-Alkylurei- 
dogruppe, in der der Alkylanteil 1-5 C-Atome aufweist, eine N'-Phenylureidogruppe, eine N'-Phenylalkylurei- 
dogruppe, in der der Aikylanten 1-5 C-Atome aufweist, eine Dialkyiaminoithyloxycarbonylamlnogruppe, in der 
der Alkylanteil 1-5 C-Atome aufweist, eine a-Aminoalkanoylaminogruppe, In der der Alkanoylanteil 1-5 C- 
Atome aufweist, eine a^Aminophenylalkanoylaminogruppe, in der der Alkanoylanteil 1-5 C-Atome aufweist, ei- 
ne fr-Aminoalkanoylaminogruppe, in der der Alkanoylanteil 2-5 C-Atome aufweist, eine 
y-Amlnoalkanoylamlnogmppe, in der der Alkanoylanteil 3-5 C-Atome aufweist, Succlnimldo, Phthalimido oder 
einen monocyclischen oder kondensierten bicyclischen heterocyclischen Ring bedeutet, 

der genannte monocyciische oder kondenslerte bicyclische heterocyclische Ring gegebenenfalls durch e^ 
ne Alkyigruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Ami- 
nogruppe, eine N-AIkylaminogruppe mit 1-5 C-Atomen, eine N,N-DiaikylamInogruppe t in der jeder der 
Alkylanteile 1-5 C-Atome aufweist, eln Nitrogruppe, in Hydroxygrupoe, In Alkanoylgruppe mit 1-5 C-Ato- 
men oder eine Alkoxygruppe mit 1-5 C-Atomen substituiert ist, 

Y In Kombination mit einem A aufbauenden C-Atom einen monocyclischen oder kondensierten bicycli- 
schen heterocyclischen Ring bilden kann, 

der genannte monocyciische oder kondenslerte bicyclische heterocyclische Ring gegeb nenfalls durch ei- 
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ne AlJcylgruppe mit 1-5 OAtomen, efne Halogengruppe, eine Haiogenalkylgruppe mit 1-5 C-Atomen f eine Ami- 
nogruppe, eln N-AIkylaminogruppe mit 1-5 C-Atomen, eine N,N-Dlaikyiamfnogruppe, in der jeder der Alkyl- 
anteil 1-5 C-Atome aufweist elne Nitrogruppe, elne Hydroxygoippe. eine Alkanoylgruppe mit 1-5 C-Atomen 
Oder elne Alkoxygnjppe mit 1 bis 5 C-Atomen substitulert 1st, oder in pharmazeutisch vertragiiches Salz d r- 
selben. 

3. Verbindung nach Anspruch 1, worin R 1 und R 2 jeweils fur eine Alkylgruppe mit 1-18 C-Atomen Oder eine 
Cycioalkylgruppe mit 3-8 C-Atomen stehen. 

4. Verbindung nach Anspiuch 1, worin R 1 und R* Jeweils fur eine Alkylgruppe mit 1-5 C-Atomen stehen. 

5. Verbindung nach Anspruch 1, worin R 3 und R 4 jewefls Wasserstoff Oder eine Alkylgruppe mit 1-5 C-Ato- 
men darstellen. 

6. Verbindung nach Anspruch 1 F worin R 3 und R* Wasserstoff bedeuten. 

7. Verbindung nach Anspruch 1, worin A (1) eine Aikylengruppe mit 2-6 C-Atomen bedeutet, die gegebe- 
nenfafls durch (0 eine gegebenenfalis durch eine Halogengruppe oder eine Alkylgruppe, mit 1-5 C-Atomen sub- 
stituierte Phenylgruppe, (ii) elne Pyridylgruppe, (ill) eine Phenylalkylgruppe, In der der Alkylanteii 1-5 C-Atome 
aufwelst, (iv) elne Cycioalkylgruppe mit 3-8 C-Atomen, (v) elne Hydroxygruppe, (vi) eine Aikoxycarbonylgruppe 
mit 1-5 C-Atomen oder (vii) eine N,N-DlalkyIcarbamoyloxygruppe, In der jeder der Alkylantefle 1-5 C-Atome 
aufwelst, substituiert Est (2) -{CHJrO-tCH^ oder (3) eine Phenylengruppe darstellt 

8. Verbindung nach Anspruch 1, worin A eine Athylengruppe ist 

9. Verbindung nach Anspruch 1, worin X 1 und X 2 Sauerstoff bedeuten. 

10. Verbindung nach Anspruch 1, worin Y eine Amlnogruppe, elne DIalkylaminogruppe, In der jeder der 
Alkylanteiie 1-5 CAtome aufweist eine Phenylamlnogmppe, eine Phenylalta/laminogruppe, in der der Alkyl- 
anteii 1-5 C-Atome aufweist, eine Alkoxycarbonyiaminogruppe mit 1-5 C-Atomen, eine Alkylcarbonylamino- 
gruppe mit 1-5 C-Atomen, eine Benzamidogruppe, eine N'-Alkylureidogruppe, in der der Alkylanteii 1-5 
C-Atome aufweist, eine N'-Phenylureidogruppe, eine DlalkyiamlnoSthyloxycarbonylaminogruppe, in der jeder 
AikylanteQ 1-5 C-Atome aufweist eine Glycinamidogruppe, Phthalimldogruppe oder Morphollnogruppe dar- 
stellt 

1 1. Verbindung nach Anspruch 1, worin A-Y eine o-Pyridylaikylgiuppe, in der der Alkylanteii 1-6 C-Atome 
aufwelst elne ©-Piperidylalkyigruppe, In der der Alkylanteii 1-6 C-Atome aufweist oder eine 4-PlperidyIgruppe 
ist 

12. Verbindung nach Anspruch 1, worin Y eine Aminogruppe darstellt 

1 3. Verbindung nach Anspruch 1 , worin das Salz ein pharmazeutisch vertragilches Saureadditionssalz ist 

14. Verbindung nach Anspruch 1, die 1-Amino2-bis(n-butylcarbamoyloxyathyl) aminoSthan Oder ein phar- 
mazeutisch vertrigllches Saureadditionssalz desselben ist 

15. Verbindung nach Anspruch 1 , die 1-Amino-2-bis(n-butylcarbamoyloxyathyl)-aminoatnandihydrocWorid 

ist 

16. Verbindung nach Anspruch 1, die 1-Amino-3-bis(n-butylcarbamoyioxyathyl)-aminopropan oder ein 
pharmazeutisch vertragilches Saureadditionssalz desselben ist 

17. Verbindung nach Anspruch 1, die N,N-bis(n-Butylcarbambyloxy3thyl)-2-(4-chlonphenyJ)§thylendiamin 
Oder ein pharmazeutisch vertragilches Saureadditionssalz desselben ist 

18. Verbindung nach Anspruch 1, die N,N-bis(n-Butylcarbamoyloxy§thy0-2-(4-fluorpheny0athylendiamh 
oder ein pharmazeutisch vertragilches Saureadditionssalz desselben ist 

19. Verbindung nach Anspruch 1, die 1-Amino-2-bis(n-bufylc^rbamoylQxyathyi)amino-1-phenylathan oder 
ein pharmazeutisch vertragilches Saureadditionssalz desselben ist 

20. Pharmazeutische Zusammensetzung, die elne Verbindung nach einem der Anspnlche 1 bis 19 oder 
eln Salz derselben und eln pharmazeutisch vertragilches Tr3genmittel, ExcipiensoderVerdunnungsmfttel dafur 
enthait 

21. Verbindung nach elnem der Ansprtiche 1 bis 19 oder ein Salz derselben oder eine pharmazeutische 
Zusammensetzung nach Anspruch 20 fur die Verwendung zur Prophylaxe Oder Behandlung von Arrhythmia. 

22. Verfahren zur Herstellung einer Verbindung der Forme! 



?/-NHC0CKCH 9 




N-A-Y 



(I) 
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worin R 1 und R 2 Jewells fOr eln n acyclischen Kohlenwasserstoffirest oder einen aJicycllschen Kohlenwasser- 
stoffreststehen ;R 3 undR 4 J w flsWasserstoffoderelnenKohlenwasserstoffrestbedeuten.dereinoderme^ 
rere Heteroatome enthalten kann ; A eine Kohlenstoffkette mit zwe! oder m hr OAtomen ist, die eine Ather- 
der Sutfldblndung nthalten kann, dl substituiert sein kann, und geg benerrfalls selbst einen Ring bilden 
kann ; X 1 und X 2 Jewells saueretoff oder Schwefel darstellen ; und eine Amlnogruppe oder einen organlschen 
Rest bedeutet, der fiber Stickstoff gebunden ist und durch Kombinieren mit einem A aufbauenden C-Atom einen 
Ring bilden kann ; oder ein Salz dereelben, das 

a) das Umsetzen eines Isocyanatderivates oder eines Isothiocyanatderfvates mit einer Verbindung der For- 

mel 

E 3 

HOCKCK, 

HOCHCH,' 



worin Jedes der Symbols die vorstehend angefOhrte Bedeutung besitzt, der 
b) Umsetzen einer Verbindung der Formel 

HiN-A-Y 

worin Jedes Symbol die vorstehend angefOhrte Bedeutung besitzt, mit einer Verbindung der Formel 



f* 3 
? I -.KHCoiHCH 2 -W 1 

worin R 1 , R 3 und X* die vorstehend angefOhrte Bedeutung besitzen und W 1 Halogen oder R^SOyO- ist, 
worin R s eine Niederalkylgruppe oder Phenylgruppe 1st. die gegebenenfalls durch Nlederalkyl substituiert 
1st, und einer Verbindung der Formel 

R 2 -KECOCHCH 2 -W 2 
X 2 R 4 



worin R 2 , R* und X 2 die vorstehend angefOhrte Bedeutung besitzen und W*fur Halogen oder R*-SOrO- 
steht, worin R 6 eine Niederalkylgruppe oder Phenylgruppe 1st, die gegebenenfalls durch Niederalkyl sub- 
stituiert ist, oder 

c) Umsetzen einer Verbindung der Formel 

X 1 * 3 



J^-NHCOCHCH, 



NH 



R 2 -NHCOCHCH, 
X'R' 

worin jedes sybmbbl dl vorstehend angefOhrte Bedeutung besitzt, mit iner Verbidung der Formel 

W*-A-Y 

worinAundYdievorsteh nd angefOhrte Bedeutung besitzen und W* Halog n oder R 7 -SO r O- 1st, worin 
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R7 ins Niederalkyigmpp oder Phenylgruppe ist, die gegebenenfalls durch Niederalky) substituiert ist, 
oder 

d) Umsetzen einerVerblndung der Forme) 



H 1 -NHCOCHCB9 

R 2 -NHCOCHCK^ 
X*R q 



worin R 1 , R 2 , R 3 , R 4 , X 1 , X 2 und A die vorstehend angefuhrte Bedeutung besitzen und W 5 Halogen oder 
R«-SO r O- ist, worin R 9 fur eine Niederalkylgruppe oder Phenylgruppe stent, die gegebenenfalls durch Nie- 
deralkyl substitulert 1st, mlt einerVerblndung der Formel 



H-Y, 



worin Y die vorstehend angefuhrte Bedeutung besitzt, oder 

e) Unterwerfen einer Verbindung der Formel (I), worin Y fur eine Aminogruppe stent, elner Acylierungs- 
reaktion, um eine Verbindung der Formel (I) zu schaffen, worin Y eine acyiierte Aminogruppe ist, Oder 

f) Umsetzen eines Aziridins, das gegebenenfalls durch eine Niederalkylgruppe, eine Cycloalkylgruppe, ei- 
ne Aryigruppe oder eine Aryl-NlederaJkyigruppe substitufert 1st, mft einerVerblndung der Formel 



1 *5 



-1 ll t 

R -SHCOCECH 



2n 



R 2 -NHCOCKCK, / 



NK 



4 



*2 



worin Jedes Symbol die vorstehend angefuhrte Bedeutung besitzt, um eine Verbindung der Formel (I) zu 
schaffen, worin A eine Athylengruppe darstellt und Y eine Aminogruppe, eine Niederalkylaminogruppe, ei- 
ne Cycloaikylamlnogruppe, eine Arylamlnogruppe oder eine Aryl-Niederalkylamlnogruppe bedeutet, Oder 
g) Umsetzen einerVerblndung der Formel 



H -KHCCCHCK-5 

^ N-A-OH 



a -NKCCCKCH. 



worin jedes Symbol die vorstehend angefuhrte Bedeutung besitzt, mft Phthallmid, um eine Verbindung der 
Formel (0 zu schaffen, worin Y eine Phthalimfdogruppe 1st, oder 
h) Umsetzen einerVerblndung der Formel 
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1 n 1 
R -NHCOCHCK-> 

R -NHCOCKCK- 



worln jedes Symbol die verstehend angefQhrte Bedeutung besitzt, mlt einer Verblndung der Fonmel 



J 

worin Y die vorstehend angefQhrte Bedeutung besitzt, um eine Verbindung der Formel (I) zu schaffen, worin 
AfQr 

-CH 2 -CH-CH 2 » oder -CH-CH 2 -CH 2 - 

il- OK OH 



steht, oder 

I) Umsetzen einer Verbindung der Formei 



R"-KKCCCHCH 2 



r 2 -nhccc:-:ch 9 

X 2 R 4 



worin jedes Symbol die vorstehend angefQhrte Bedeutung besitzt, mit einer Verbindung der Formel 



CH.=C-Y 

worin Y die vorstehend angefQhrte Bedeutung besitzt und R 11 eine Niederalkoxcarbonylgruppe 1st, um eine 
Verbindung der Formel (I) zu schaffen, worin A 

-ch,-;h- 

bedeutet, worin R 11 die vorstehend angefQhrte Bedeutung besitzt, oder 

J) Umsetzen einer Verbindung der Formel (I), worin Y fQr eine Amlnogruppe steht, mit Formaidehyd In 
Gegenwart von Ameisensiure, um eine Verbindung der Formel (I) zu schaffen, worin Y fur elne Dlmethyl- 
amlnogruppe steht, und nach Bedatf Unterwerfen einer Verbindung der Formel (I), worin R 1 , R 2 , R s , R*, A 
oder Y eine geschfltzte Aminogruppe oder eine geschQtzte Hydroxygruppe aufweist, einer schutzgiuppe- 
nentfemungsreaktion, um eine Verbindung der Formel (I) zu schaffen, worin R\ R 2 , R 3 , R 4 , A und Y eine 
Aminogruppe oder Hydroxygruppe aufwelsen, und nach Bedarf Umwandeln der so erhaltenen Verbindung 
der Forme! (I) in ein Salz derselben. 

23. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) ist, worin R* und R 2 
Jewells in Alkylgruppe mit 1-18 C-Atomen, eine Alkenylgruppe mit 2-18 C-Atomen, ine Alkinylgruppe mit 
2-18 C-Atomen, ein Cycloalkylgruppe mit 3-8 C-Atomen, eine Cycioalkenylgruppe mit 5* GAtomen odereinen 
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k ndensiert naltcyclisch n Kohlenwasserstoffrest mit 9-11 C-Atom n darstell n, 

der g nannte kondenslerte allcyclische Kohlenwasserstoffir st gegebenenfalls durch eine Alkylgruppe mit 
1-5 C-Atomen, ein Halog ngaipp , ine Halogenalkylgmppe mit 1-5 C-Atomen, elne Aminogruppe, eine N- 
Alkylaminogruppe mit 1-5 C-Atomen, eine N,N-DIalkylaminogruppe, in derjederder Alkylanteile 1-5 C-Atome 

5 aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 C-Atomen, Oder eine Alkoxy- 
gruppe mit 1-5 C-Atomen substituiert ist ; 

R 3 und R* jeweils Wasserstoff, eine Alkylgruppe mit 1-18 C-Atomen, eine Alkenylgruppe mit 2-18 C-Ato- 
men, eine Alkinylgruppe mit 2-1 8 C-Atomen, eine Cycioalkyigruppe mit 3-8 C-Atomen, eine Cycioalkenyigruppe 
mit 5-8 C-Atomen, einen aromatischen monocyclischen Kohlenwasserstoffrest, einen bicyciischen aromati- 

10 schen Kohlenwasserstoffrest, einen tricyclischen aromatischen Kohlenwasserstoffrest, einen teOweise Oder 
vollstandig hydrierten bicyciischen aromatischen Kohlenwasserstoffrest, einen teilweise oder vollstindig 
hydrierten tricyclischen aromatischen Kohlenwasserstoffrest, eine Gruppe, die durch Kondensieren eines 
monocyclischen Oder bicyciischen aromatischen Kohlenwasserstoffrestes mit einem gesSttigten oder ungesit- 
tfgten monocyclischen Kohlenwasserstoffrest geblldetwird, einen Gberbruckten Kohlenwasserstoffrest, oder 

15 eine monocyclische oder bicyclische heterocyclische Gruppe bedeuten, die ein oder zwel Heteroatome enthfilt, 
die aus Stickstoff, Sauerstoff und Schwefel gewahlt ist (sind), 

die genannte Alkylgruppe, Alkenylgruppe und Alkinylgruppe gegebenenfalls durch eine Cycioalkyigruppe 
mit 3-8 C-Atomen, eine Cycioalkenyigruppe mit 5-8 C-Atomen, einen aromatischen monocyclischen Kohlen- 
wasserstoffrest, einen bicyciischen aromatischen Kohlenwasserstoffrest, einen tricyclischen aromatischen 

20 Kohlenwasserstoffrest, einen teilweise oder vollstandig hydrierten bicyciischen aromatischen Kohlenwasser- 
stoffrest, einen teilweise oder vollstandig hydrierten tricyclischen aromatischen Kohlenwasserstoffrest, eine 
Gruppe, die durch Kondensation eines monocyclischen oder bicyciischen aromatischen Kohlenwasserstoffre- 
stes mit einem gesattigten oder ungesdttigten monocyclischen Kohlenwasserstoffrest gebBdet wird, einen 
Gberbruckten Kohlenwasserstoffrest, oder eine monocyclische Oder bicyclische heterocyclische Gruppe sub- 

25 stituiert ist, die ein oderzwei Heteroatome enthalt, die aus Stickstoff, Sauerstoff und Schwefel gewfihlt ist (sind); 
die (der) genannte Cycioalkyigruppe, Cycioalkenyigruppe, aromatische monocyclische Kohlenwasserstof- 
frest, bicyclische aromatische Kohlenwasserstoffrest, tricydlsche aromatische Kohlenwasserstoffrest, teil- 
weise oder vollstandig hydrierte bicyclische aromatische Kohlenwasserstoffrest, teilweise oder vollstandig 
hydrierte tricyclische aromatische Kohlenwasserstoffrest, die durch Kondensation gebfldete Gruppe, der flber- 

30 brflckte Kohlenwasserstoffrest und die monocyclische oder bicyclische heterocyclische Gruppe gegebenen- 
faJIs durch eine Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 
C-Atomen, eine Aminogruppe, eine N-Atkylaminogruppe mit 1-5 C-Atomen, eine N.N-Dialkylaminogruppe, in 
derjederder Alkylanteile 1-5 C-Atome aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe 
mit 1-5 C-Atomen oder eine AJkoxygruppe mit 1-5 C-Atomen substituiert ist ; 

35 A eine Alkylengruppe mit 2-1 2 C-Atomen, eine Alkenylengruppe mit 2-12 C-Atomen, eine Alkinylengruppe 
mit 2-12 C-Atomen, eine Cycloalkylengruppe mit 3-8 C-Atomen, eine Cydoalkenylengruppe mit 4-8 C-Atomen, 
eine Arylengruppe oder eine Gruppe der Forme! 

-Ai-X^-A 2 -, 

40 

nAW*XiA»-, Oder 
-A'-X^-X^A^A 4 - 

45 ist, worin X 3 , Y 4 und X 6 jeweils -O- oder -S(0)„- bedeuten, worin n fOr 0,1 oder 2 steht ; und A 1 , A 2 , A 3 und 
A 4 Jewells eine Alkylengruppe mit 2-12 C-Atomen, eine Alkenylengruppe mit 2-12 C-Atomen oder eine Alkiny- 
lengruppe mft 2-12 C-Atomen, eine Cycloalkylengruppe mit 3-8 C-Atomen, eine Cydoalkenylengruppe mit 4-8 
C-Atomen der eine Arylengruppe ist, 

wobei die genannte Alkylengruppe, Alkenylengruppe und Alkinylengruppe gegebenenfalls durch eine ' 

so Alkylgruppe mit 1-5 C-Atomen, eine Alkenylgruppe mit 2-5 C-Atomen, eine Alkinylgruppe mit 2-5 C-Atomen, 
eine zwefwertige Gruppe, die von einem Alkan mit 1-5 C-Atomen abgeleitet 1st, eine Oxogruppe, eine Nitro- 
gruppe, eine Hydroxygruppe, eine Alkoxycarbonylgruppe mit 1-5 C-Atomen, eine Aminogruppe, eine N-Alkyl- 
carbamoytoxygruppe, in der der AlkylanteB 1-5 C-Atome aufweist, ein N,N-DialkyIcarbamoyIoxygruppe, in der 
jeder der Alkylanteile 1*5 C-Atome aufweist, eine Halogengruppe, eine AJkoxygruppe, eine Cycioalkyigruppe 

55 mit 3-8 C-Atomen, einen aromatischen mono-, bi- oder tricyclischen Kohlenwasserstoffrest, in Alkylgrupp 
mit 1-5 C-Atomen, die durch einen aromatischen mono-, bi- der tricyclischen Kohlenwasserstoffrest substituiert 
1st, Oder eine monocyclische der bicyclische heterocyclische Gruppe substituiert 1st, die in Oder zw i Hete- 
roatome enthalt, die aus Stickstoff, Sauerstoff und schwefel gewa* hit ist (sind), 



88 



EP 0 278 621 B1 



die genannte Cycloalkylengruppe, Cycloalkenylengruppe und Arylengruppe geg benenfalls durch eine 
Alkylgnjppe mit 1-5 C-Atomen, In Halogengnjpp , IneHalog nalkylgrupp mit 1-5 C-Atomen> eine Amlno- 
gruppe, Ine N-AIkylaminogruppe m lt1-5 OAtomen, eine N,N-DIaIkylamln gruppe, In der jederder Alkylanteile 
1-5C-Atom aufwelst, eine Nltrogrupp , eine Hydroxygruppe, In Alkanoyigruppe mit 1-5 C-Atom noderein 
Alkoxygruppe mlt 1 -5 C-Atomen substituiert 1st, 

der (die) genannte aromatische mono-, bl- oder tricyclische Kohlenwasserstoffrest, Alkylgruppe mlt 1-5 C- 
Atomen, die durch elnen aromatischen mono-, bi-odertricyclischen Kohlenwasserstoffrest substituiert 1st und 
die monocycllsche oder blcyclische heterocyclische Gruppe gegebenenfalls durch eine Alkylgruppe mlt 1-5 C- 
Atomen, eine Halogengruppe, eine Halogenaikylgruppe mlt 1-5 C-Atomen, eine Amlnogruppe, eine NnAlkylaml- 
nogruppe mlt 1-5 C-Atomen, eine N.N-Dlalkylamlnogruppe, in derjeder der Alkylanteile 1-5 OAtome aufwelst, 
eine Nitrogruppe, eine Hydroxygruppe, eine Alkanylgruppe mit 1-5 C-Atomen oder eine Alkoxygruppe mlt 1-5 
C-Atomen substituiert ist 

X 1 und X* Jewells sauerstoff oder Schwefel sind ; 

und Y eine Aminognjppe, eine Alkylaminogruppe mit 1-5 C-Atomen, eine Dialkylaminogruppe, in derjeder 
der Alkylantele 1-5 C-Atome aufwelst, eine Cycloalkylaminogruppe mit 3-8 OAtomen, eine Arylamlnogruppe, 
eine Aiylalkylamlnogruppe, In der der Alkylanteil 1-5 C-Atome aulweist, eine Alkoxycarbonylamlnogruppe mit 
1-5 C-Atomen, eine A!kyIc8rtJonyl amino 9 m PP e mlt 1-5 C-Atomen, eine Benzamtdogruppe, eine N'-Alkylurel- 
dogruppe, In der der Alkylanteil 1-5 C-Atome aufwelst, eine N'-Phenylureidogruppe, eine N'-PhenylalkyU^ 
dogruppe, In der der Alkylanteil 1-5 C-Atome aufwelst, eine Dlalkylaminoathyloxycarbonylaminogruppe, in der 
der Alkylanteil 1-5 C-Atome aulweist, eine a-Amlnoalkanoylaminogruppe, m der der Alkanoylanteil 1^5 C- 
Atome aufwelst, eine a-Aminophenylalkanoylaminogruppe, in der der Alkanoylanteil 1 -5 C-Atome aufwelst eine 
p-Amlnoalkanoylaminogruppe, in der der Alkanoylanteil 2-5 C-Atome aulweist, eine ^Aminoalkanoylamlno- 
gruppe, in der der Alkanoylanteil 3-5 C-Atome aufwelst, Succlnlmido, Phthallmido oder einen monocycllschen 
oder kondensierten bicyclischen heterocyclischen Ring darstellt, 

der genannte monocydische oder kondensierte blcyclische heterocyclische Ring gegebenenfalls durch ei- 
ne Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenaikylgruppe mit 1-5 OAtomen, eine Ami- 
nogruppe, eine N-Alkylaminogruppe mlt 1-5 C-Atomen, eine N,N-Dialkylamlnogruppe t In der Jeder der 
Alkylanteile 1-5 C-Atome aufwelst, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoyigruppe mit 1-5 OAto- 
men oder eine Alkoxygruppe mit 1-5 C-Atomen substituiert ist, 

Y In Kombination mit einem A aufbauenden Kohlenstoffatom elnen monocyclischen oder Kondensierten 
bicyclischen heterocyclischen Ring bilden kann, 

der genannte monocycllsche oder kondensierte blcyclische heterocyclische Ring gegebenenfalls durch ei- 
ne Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenaikylgruppe mlt 1-5 C-Atomen, eine AmP 
nogruppe, eine N-AIkylamlnogruppe mit 1-5 C-Atomen, eine N.N-Dialkylamlnogruppe, in der Jeder der 
Alkylate 1-5 C-Atome aufwelst, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoyigruppe mit 1-5 C-Ato- 
men oder eine Alkoxygruppe mit 1-5 C-Atomen substituiert 1st, oder ein pharmazeutlsch vertrigiiches Salz der- 
selben. 

24. Verfahren nach Anspruch 22, worln das Produkt eine Verbindung der Forme! (I) 1st, worin R 1 und R 2 
Jewells eine Alkylgruppe mit 1-18 C-Atomen oder eine Cycloalkylgruppe mit 3-8 C-Atomen darstellen. 

25. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (1) 1st, worln R" und R 2 
Jeweils eine Alkylgruppe mit 1-5 C-Atomen bedeuten. 

26. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) 1st, worin R* und R* 
JeweOs Wasserstoff oder eine Alkylgruppe mit 1-5 C-Atomen sind. 

27. Verfahren nach Anspruch 22, worln das Produkt eine Verbindung der Formel (I) ist, worin R 3 und R 4 
fur Wasserstoff stehen. 

28. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) ist, worin A (1) eine 
Alkylengruppe mit 2-6 C-Atomen ist, die gegebenenfalls durch (I) eine gegebenenfalls durch eine Halogen- 
gruppe oder eine Alkylgruppe mit 1-5 C-Atomen substltuierte Phenylgruppe, (II) eine Pyridylgruppe, (Hi) eine 
Phenylalkylgruppe, in der der Alkylanteil 1-5 C-Atome aufwelst, (iv) eine Cydoalkylgruppe mlt 3-8 OAtomen, 
(v) eine Hydroxygruppe, (vi) eine Alkoxycarbonylgruppe mit 1-5 C-Atomen oder (vii) eine N,N-Dialkylcarbamo- 
yloxygruppe, in derjeder der Alkylanteile 1-5 C-Atome aufwelst, substituiert ist, (2) -(CH^rOKCHaJar Oder (3) 
eine Phenylengruppe Ist 

29. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) 1st, worln A fur eine 
Alkylengruppe steht 

30. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der F rmel (I) ist, worin X 1 und X* 
Sauerstoff bedeuten. 

31 . Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) ist, worin Y eine Aml- 
nogruppe, eine Dialkylaminogruppe, in derjeder der Alkylanteile 1-5 C-Antefle aufwelst, eine Phenylamlno- 
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gruppe, elne Phenytalkytaminogruppe, in der der Afkytantefl 1-5 C-Atome aufweist, eine Alkoxycarbonylamt- 
nogruppe mft 1-5 C-Atomen, elne Alkylcarbonylamlnognjppe mit 1-5 C-Atomen, eine benzamidogruppe, eine 
N'-Alkylureidogruppe,"ln derderAIkylantei) 1-5 C-Atome aufweist, eine N-Phenylureldogruppe, elne Dialkylaml- 
noathyloxycarbonylaminogrupp , in der Jederder AlkylanteDe 1-5 C-Atome aufweist, ein Gtycinamldogruppe, 
5 Phthalfmidogruppe Oder Morpholinogruppe 1st 

32. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel Q) 1st, worin A-Y eine a>- 
Pyridylalkyfgruppe, in der der AlkytanteQ 1-6 C-Atome aufweist, eine o-Piperldylalkylgruppe, tn der der Alkyl- 
anteil 1-6 C-Atome aufweist, Oder eine 4-Piperidylgruppe ist 

33. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Forme] (I) ist, worin Y fur eine 
10 Aminogruppe steht 

34. Verfahren nach Anspruch 22, worin das salz ein pharmazeutisch vertrigliches Siureadditionssalz ist. 

35. Verfahren nach Anspruch 22, worin das Produkt 1-Amino2-bis(n-butylcarbamoyloxy§thyI)-aminoathan 
Oder ein pharmazeutisch vertrigliches Siureadditionssalz desseiben ist 

36. Verfahren nach Anspruch 22, worin das Produkt 1-Amlno-2-bls(n-butylcarbamoyIoxy3tnyl)-amino- 
15 ithandihydrochlorid ist 

37. Verfahren nach Anspruch 22, worin das Produkt 1-Amino^bls(n-butylcarbanrK)yloxyfithyl>amlnopro- 
pan Oder ein pharmazeutisch vertrigliches Siureadditlonssalz desseiben ist 

38. Verfahren nach Anspruch 22, worin das Produkt N,N-bis(r>Butylcarbamoyloxyathyi)-2-(4-chlorphe- 
ny!)athylendiamin oder ein pharmazeutisch vertrigliches siureadditlonssalz desseiben ist 

20 39. Verfahren nach Anspruch 22, worin das Produkt N,N-bis(n-Butylcaroamoyloxy3thyf)-2-(4-fluorphe- 
nyl)ithylendiamin oder ein pharmazeutisch vertrigliches Siureadditlonssalz desseiben ist 

40. Verfahren nach Anspruch 22, worin das Produkt 1-Amino-2-bis(n-butylcartamoyloxy3thyl}-amIno-1- 
phenylithan oder ein pharmazeutisch vertrigliches Siureadditimssatz desseiben ist 

25 Patentanspruche fur die Vertragsstaaten ; ES, GR 

1. Verfahren zur Herstellung einer Verbindung der Formel 



30 



55 



R A -NHCOCHCH ? 



H-A-Y (I) 

•> s 

worin R 1 und R 2 Jewells fQr einen acyclischen KohJenwasserstoffrest oder einen alicycllschen Kohlenwasser- 
stoffrest stehen ; R 3 und R* Jewells Wasserstoff oder einen Kohlenwasserstoffrest bedeuten, der ein odermeh- 

40 rere Heteroatome enthalten kann ; A eine Kohlenstoffkette mit zwei oder mehr C-Atomen 1st, die eine Ather- 
oder Sulfidbindung enthalten kann, die substrtuiert sein kann, und gegebenenfalls selbst einen Ring bilden 
kann ; X 1 und X? Jewells Sauerstoff oder Schwefel darstellen ; und Y eine Aminogruppe oder einen organischen 
Rest bedeutet, der Ober Stickstoff gebunden ist und durch Kombinleren mit einem A aufbauenden C-Atom einen 
Ring bilden kann ; oder ein Salz derselben, das 

45 a) das Umsetzen eines Isocyanatderivates oder eines Isothiocyanatderivates mft einer Verbindung der For- 
me! 

SO HOCKCH, 

•" X »-A-Y 

hqcech,' 



14 

.1 



worin jedes derSymbole die vorstehend angefuhrte B deutung besitzt, oder 
b) Umsetzen einer Verbindung der Formel 
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H 2 N-A-Y 



worin jedes Symbol die vorstehend angefDhrte Bedeutung besitzt, mlt einer Verblndung der Forme! 

^-raCoiHCH.-W 1 



worin R 1 , R 8 und X 1 die vorstehend angefuhrte Bedeutung besitzen und W 1 Halogen Oder R^-SOyO- 1st, 
worin R 5 elne NIederalkylgruppe Oder Phenylgruppe 1st, die gegebenenfalls durch Niederalkyl substitulert 
1st, und elner Verblndung der Formel 



R 2 -KHCOCHCH,-W 2 

•2*4 
X R 

worin R 2 , R* und X 2 die vorstehend angefQhrte Bedeutung besitzen und W 2 fur Halogen Oder R«-SOrO- 
stent, worin R e elne NIederalkylgruppe oder Phenylgruppe 1st, die gegebenenfalls durch Niederalkyl sub- 
stitulert 1st, Oder 

c) Umsetzen einer Verbindung der Formel 



R^NHCOCHCH- 

N NB 

r 2 -nhcochch/ 
11514 * 

X*R 



worin jedes Symbol die vorstehend angefuhrte Bedeutung besitzt, mit einer Verbindung der Formel 



W*-A-Y 



worin A und Y die vorstehend angefQhrte Bedeutung besitzen und W* Halogen oder R 7 -SOrO- 1st, worin 
R7 eine NIederalkylgruppe oder Phenylgruppe 1st, die gegebenenfalls durch Niederalkyl substituiert 1st, 
oder 

d) Umsetzen einer Verblndung der Formel 



R 1 -NHCOCHCH 2 , 

R 2 -NHCOCHCH, / 

"2 I 4 2 
X R 



N-A-W 5 



worin R 1 p R 2 , R 3 , R 4 , X 1 , X 2 und A die vorstehend angefuhrte Bedeutung besitzen und W 5 Halogen oder 
Ra-SOyO- ist, worin R 9 fQr elne NIederalkylgruppe oder Phenylgruppe steht, die gegebenenfalls durch Nie- 
deralkyl substituiert ist, mit einer Verbindung der Formel 

H-Y, 



worin Y die vorstehend angefuhrte Bedeutung besitzt, oder 

e) Unterwerfen einer Verblndung der Formel (I), worin Y fur elne Aminogruppe steht, einer Acyllerungs- 
reaktion, urn eine V rbindung der Formel (I) zu schaffen, worin Y eine acytierte Aminogruppe ist, oder 
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f) Umsetzen elnes Aziridins, das g gebenenfells durch elne Niederalkylyruppe, elne Cycloalkylgruppe, ei- 
ne Aryiyruppe Oder elne Aryl-Niederalkyiynjpp substitulert 1st, mit einer Verbindung der Forme! 



1 11 ' 

R -NHCOCKCH- 
R 2 -NHCOCHCK. / 

l 2 i* 2 

worin jedes Symbol die vorstehend angefOhrte Bedeutung besitzt, um elne Verbindung der Formel (I) zu 
schaffen, worin A eine Athylengruppe darstellt und Y eine Aminogruppe, elne Nfederalkylaminogruppe, ei- 
15 ne Cydoalkylaminogruppe, eine Arylaminogruppe oder eine Aryl-Niederalkylaminogruppe bedeutet, Oder 
g) Umsetzen einer Verbindung der Formel 



20 ; R"-KHCCCHCH^ 

N-A-OH 

2 ^ 
R -NHCCCHCH^ 

worin jedes Symbol die vorstehend angefOhrte Bedeutung besitzt, mit Phthalimid, um eine Verbindung der 
Formel (I) zu schaffen, worin Y eine Phthallmidogruppe 1st, oder 
h) Umsetzen einer Verbindung der Formel 



30 



40 



45 



R 1 -NHC0CHCH 7 



35 2 S 

R^-NHCOCHCH 2 



NH 

worin jedes Symbol die vorstehend angefOhrte Bedeutung besitzt, mit einer Verbindung der Formel 



j 



worin Y d ie vorstehend angefOhrte Bedeutung besitzt, um eine Verbindung der Formel (I) zu schaffen, worin 
Af0r 

-CH,-CH-CH 5 - oder -CH-CH 2 -CH,- 
60 OH OK 

steht, oder 

i) Umsetzen einer Verbindung der Forme] 

55 
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10 



1 « 1 

R -NHCCCHCH^ 
2 

worin jedes Symbol die vorstehend angefuhrte Bedeutmg besitzt, mit einer Verbindung der Forme! 

CH,=C-Y 
R" ~ 

is worin Y die vorstehend angefuhrte Bedeutung besitzt und R 11 eine Niederalkoxycarbonyigruppe 1st, um 
eine Verbindung der Formel (I) zu schaffen, worin A bedeutet, worin R" 

-CK 2 -9H- 

20 * 

die vorstehend angefuhrte Bedeutung besitzt, Oder 

D Umsetzen einer Verbindung der Formel (I), worin Y fOr eine Aminogruppe steht, mit Formaldehyd in 
Gegenwart von AmeisensSure, um eine Verbindung der Formel (Q zu schaffen, worin Yfflr eine Dimethyl- 
25 aminogruppe steht, und nach Bedarf Unterwerfen einer Verbindung der Formel (I), worin R 1 , R 2 , R 3 , R 4 , A 
Oder Y eine geschQtzte Aminogruppe oder eine geschQtzte Hydroxygruppe aufweist, einer Schutzgruppe- 
nentfemungsreaktion, um eine Verbindung der Formei (I) zu schaffen, worin R 1 , R 2 , R 3 , R 4 , A und Y eine 
Aminogruppe oder Hydroxygruppe aufweisen, und nach Bedarf Umwandeln der so erhaltenen Verbindung 
der Formel (I) in eln Salz derseiben. 
30 2. Verfehren nach Anspruch 1 , worin das Produkt eine Verbindung der Formei (I) 1st, worin R 1 und R 2 Jewells 
eine Alkylgruppe mit 1-18 OAtomen, eine Alkenylgruppe mit 2-18 G-Atomen, eine AlWnylgruppe mit 2-18 C- 
Atomen, eine Cycloalkylgruppe mit 3-8 C-Atomen ( eine Cycioalkenylgruppe mit 5-8 C-Atomen odereinen kon- 
densierten alicyclischen Kohlenwasserstoffrest mit 9-11 C-Atomen darsteilen, 

dergenannte kondensierte alicyctische Kohlenwasserstoffrest gegebenenfalls durch eine Alkylgruppe mit 
36 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkyigruppe mit 1-5 C-Atomen, eine Aminogruppe, eine N- 
Alkylaminogruppe mit 1-5 C-Atomen, eine N,N-DiaIkylaminogruppe, in derjeder der Alkylanteile 1-5 OAtome 
aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 C-Atomen, oder eine Alkoxy- 
gruppe mit 1-5 C-Atomen substitulert 1st ; 

R 3 und R* jeweils Wasserstoff, eine Alkylgruppe mit 1-18 OAtomen, eine Alkenylgruppe mit 2-18 C-Ato- 
40 men, eine AlWnylgruppe mit 2-1 8 C-Atomen, eine Cydoaikylgruppe mit 3-8 C-Atomen, eine Cycioalkenylgruppe 
mit 5-8 C-Atomen, einen aromatischen monocydischen Kohlenwasserstoffrest, einen bicyciischen aromatl- 
schen Kohlenwasserstoffrest, einen tricyclischen aromatischen Kohlenwasserstoffrest, einen teilwelse oder 
vollstandig hydrierten bicyciischen aromatischen Kohlenwasserstoffrest, einen teilwelse oder vollstandig 
hydrierten tricyclischen aromatischen Kohlenwasserstoffrest, eine. Gruppe, die durch Kondensleren eines 
45 monocyclischen oder bicyciischen aromatischen Kohlenwasserstoffrestes mit einem gesSttigten oderungesfit- 
tigten monocyclischen Kohlenwasserstoffrest gebfldet wird, einen uberbrflckten Kohlenwasserstoffrest, oder 
eine monocyclische oder bicyclische heterocyclische Gruppe bedeuten, die eln oderzwel Heteroatome enthilt, 
die aus Stickstoff, Sauerstoff und Schwefel gewShlt 1st (slnd) ; 

die genannte Alkylgruppe, Alkenylgruppe und AlWnylgruppe gegebenenfalls durch eine Cycloalkylgruppe 
so mit 3-8 C-Atomen, eine Cycioalkenylgruppe mit 5-8 C-Atomen, einen aromatischen monocyclischen Kohlen- 
wasserstoffrest, einen bicyciischen aromatischen Kohlenwasserstoffrest, einen tricyclischen aromatischen 
Kohlenwasserstoffrest, einen teilwelse oder vollstandig hydrierten bicyciischen aromatischen Kohlenwasser- 
stoffrest, einen teflweise oder vollstandig hydrierten tricyclischen aromatischen Kohlenwasserstoffrest, eine 
Gruppe, die durch Kondensation ines monocyclischen oder bicyciischen aromatischen Kohlenwasserstoffire- 
55 stes mit einem gesSttigten oder ungesattigten monocyclischen Kohlenwasserstoffrest gebfldet wird, einen 
fiberbrflckten Kohlenwasserstoffrest, oder eine mon cydisch oder bicyclisch heterocyclische Gruppe sub- 
stftuiert 1st, die eln oder zwei Heteroatome enthilt, di aus Stickstoff, Sauerstoff und Schwefel gewShlt ist (slnd); 
die (der) genannte Cycloalkylgruppe, Cycloalk nylgrupp , aromatische monocycllsch Kohlenwasserstoffrest, 
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blcyclische aromatische Kohlenwasserstoffrest, tricydische aromatische Kohlenwass rstoffrest, teilweise Oder 
vo!Ist3ndig hydrierta bicyclisch aromatische Kohlenwasserstoffrest, teifweis odervollstSndlg hydrferte tricyc- 
lische aromatische Kohlenwasserstoffrest, die durch Kondensation gebildete Gruppe, der uberbruckte Kohlen- 
wasserstoffrest und die monocyclische Oder blcyclische heterocyclische Gruppe gegebenenfalls durch eine 
Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Amino- 
gruppe, eine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N,N-Dialkylaminogruppe, in derjeder der Alkyianteile 
1-5 C-Atome aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoyigruppe mit 1 -5 C-Atomen oder eine 
Alkoxygruppe mit 1 -5 C-Atomen substituiert 1st ; 

A eine Alkylengruppe mit 2-1 2 C-Atomen, eine Alkenytengruppe mit 2-12 C-Atomen, eine AJkinyiengruppe 
mit 2-12 C-Atomen, eine Cycloalkylengruppe mit 3-8 C-Atomen, eine Cydoalkenyiengruppe mit 4-8 C-Atomen, 
eine Arylengruppe oder eine Gruppe der Forme! 

-A1-X3-AS 
-Ai-Xa-A2-X*-AS oder 

i 

-A'-X^-X^A^A 4 - 

ist, worln X 3 , X 4 und X 5 Jewells -O- oder -S(0) n - bedeuten, worin n fur 0, 1 oder 2 steht ; und A 1 , A 2 , A 3 und 
4* Jewells eine Alkylengruppe mit 2-12 C-Atomen, eine Alkenytengruppe mit 2-12 C-Atomen oder eine Alkiny- 
lengruppe mit 2-12 C-Atomen, eine Cycloalkylengruppe mit 3-8 C-Atomen, eine Cydoalkenyiengruppe mit 4-8 
C-Atomen oder eine Arylengruppe ist, 

wobei die genannte Alkylengruppe, Alkenytengruppe und AJkinyiengruppe gegebenenfalls durch eine 
Alkylgruppe mit 1-5 C-Atomen, eine Alkenylgruppe mit 2-5 C-Atomen, eine Alkinyigruppe mit 2-5 C-Atomen, 
eine zweiwertige Gruppe, die von einem Alkan mit 1-5 C-Atomen abgeleitet 1st, eine Oxogruppe, eine Nitro- 
gruppe, eine Hydroxygruppe, eine Alkoxycarbonylgruppe mit 1-5 C-Atomen, eine Aminogruppe, eine N-Alkyi- 
carbamoyloxygruppe, in der der Alkyl ante n 1-5 C-Atome aufwelst, eine N.N-Dialkyicarbamoyioxygruppe, in der 
jeder der Alkyianteile 1-5 C-Atome aufwelst, eine Halogengruppe, eine Alkoxygruppe, eine CydoaDcylgruppe 
mit 3-8 C-Atomen, einen aromatischen mono-, bi- oder tricydischen Kohlenwasserstoffrest, eine Alkylgruppe 
mit 1-5 C-Atomen, die durch elnen aromatischen mono-, bi- oder tricydischen Kohlenwasserstoffrest substi- 
tuiert ist oder eine monocyclische oder bicydische heterocyclische Gruppe substituiert 1st, die ein oder zwei 
Heteroatome enthalt, die aus Stickstoff, Sauerstoff und Schwefel gewihlt ist (sind), 

die genannte Cycloalkylengruppe, Cydoalkenyiengruppe und Arylengruppe gegebenenfalls durch eine 
Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Amino- 
gruppe, eine N-Alkylaminogruppe mit 1 -5 C-Atomen, eine N,N-DialkylamInogruppe, In derjeder der Alkyianteile 
1-5 C-Atome aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoyigruppe mit 1-5 C-Atomen oder eine 
Alkoxygruppe mit 1 -5 C-Atomen substituiert 1st, 

der (die) genannte aromatische mpno-, bi- oder tricydische Kohlenwasserstoffrest, Alkylgruppe mit 1-5 C- 
Atomen, die durch einen aromatischen mono-, bi- oder tricydischen Kohlenwasserstoffrest substituiert ist und 
die monocydische oder bicydische heterocydische Gruppe gegebenenfalls durch eine Alkylgruppe mit 1-5 C- 
Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Aminogruppe, eine N-Alkylami- 
nogruppe mit 1-5 C-Atomen, eine N.N-Dialkylaminogruppe, in derjeder der Alkyianteile 1-5 C-Atome aufweist, 
eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoyigruppe mit 1-5 C-Atomen oder eine Alkoxygruppe mit 1-5 
C-Atomen substituiert ist, 

X 1 und X 2 jeweils Sauerstoff oder Schwefel sind ; 

und Y eine Aminogruppe, eine Alkylaminogruppe mit 1-5 C-Atomen, eine Dialkylaminogruppe, in derjeder 
der AJkylanteOe 1-5 C-Atome aufwelst, eine Cydoaikylaminogruppemft3-8 C-Atomen, eine Arylaminogruppe, 
eine Arylalkylamlnogruppe, j n der der Atkylantail 1-5 C-Atome aufweist, eine Alkoxycarbonylamlnogruppe mit 
1-5 C-Atomen, eine Afkylcarbonytaminogruppe mit 1-5 C-Atomen, eine Benzamidogrpppe, eine N'-Alkylurei- 
dogruppe, in derder Alkyiantell 1-5 C-Atome aufwelst, eine N'-Phenylureldogruppe, eine N'-Phenylalkyturel- 
dogruppe, in derder Alkyl anteil 1-5 C-Atome aufweist, eine Dialkylaminoithyloxycarbonylaminogruppe, in der 
der Alkyiantell 1-5 C-Atome aufweist, eine a-Amfnoalkanoylaminogruppe, In der der Aikanoylanteii 1-5 C- 
Atom aufweist, eine a-Amlnophenytalkanoylaminogruppe, in der der Aikanoylanteii 1-5 C-Atome aufweist, ei- 
ne p-Aminoalkanoylaminogruppe, in der der Aikanoylanteii 2-5 C-Atome aufweist, ine 
y-Aminoafkanoylaminogruppe, in der der Aikanoylanteii 3-5 C-Atome aufweist, Succinimido, Phthalimido oder 
einen monocydischen oderkondensierten bicydischen heterocydischen Ring darst lit, 

der genannte monocydische oder kondensierte bicydische heterocydische Ring gegebenenfalls durch i- 
ne Alkylgruppe mit 1-5 C-Atomen, ein Halogengruppe, eine Halogenalkylgruppe mft 1 -5 C-Atomen, eine Ami- 
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nogruppe, elne N-AIkylaminogruppe mit 1-5 OAtomen, ine N,N-Dlalkylamlnogruppe, in der jeder der Aikyl- 
anteile 1-5 C-Atome aufweist eine Nitrogruppe, elne Hydroxygruppe, eine Aflcanoylgruppe mit 1-5 C-Atomen 
oder eine Alkoxygruppe mit 1-5 C-Atomen substituiert ist 

Y In Kombination ntft einem A aufbauenden Kohlenstoffetom elnen monocyclischen oder kondensierten 
bicyciischen heterocydischen Ring bllden kann, 

der genannte monocyclische oderkondensierte bicyciische heterocydlsche Ring gegebenenfialls durch ei- 
ne Aikylgruppe mit 1-5 C-Atomen ( eine Haiogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine AmK 
nogruppe, elne N-Alkylaminogruppe mit 1-5 C-Atomen, eine N t N-DlaIkylaminogruppe, in der jeder der 
Alkylantefle i-5 OAtome aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 CnAto- 
men oder eine Alkoxygruppe mil 1-5 C-Atomen substituiert 1st, oder eln phaimazeutisch vertragliches Salz der- 
selben. 

3. Verfahren nach Anspruch 1, worin das Produkt elne Verbindung der Formel (I) 1st, worin R 1 und FVJeweils 
eine Aikylgruppe mit 1-18 C-Atomen oder eine Cycloalkylgruppe mit 3-8 C-Atomen daretellen. 

4. Verfahren nach Anspruch 1 , worin das Produkt elne Verbindung der Formel (I) ist, worin R 1 und R 2 jeweils 
elne Aikylgruppe mit 1-5 C-Atomen bedeuten. 

5. Verfahren nach Anspruch 1 , worin das Produkt eine Verbindung der Formel (I) ist, worin R 3 und R* jeweils 
Wasserstoff oder eine Aikylgruppe mit 1-5 C-Atomen sind. 

6. Verfahren nach Anspmch 1, worin das Produkt eine Verbindung der Formel (I) 1st, worin R 3 und R 4 fur 
Wasserstoff stehen. 

7. Verfahren nach Anspruch 1 , worin das Produkt eine Verbindung der Formel (I) 1st, worin A (1) eine Aikyl- 
engruppe mit 2-6 GAtomen ist, die gegebenenfalls durch (0 eine gegebenenfialls durch eine Haiogengruppe 
oder ein Aikylgruppe mit 1-5 C-Atomen substituierte Phenylgruppe, (ii) eine Pyridylgruppe, (iil) eine Phenylal- 
kylgruppe, In der der Alkylanteii 1-5 C-Atome aufweist, (iv) eine Cydoalkylgmppe mit 3-8 C-Atomen, (v) eine 
Hydroxygruppe, (vi) eine Alkoxycarbonylgruppe mit 1-5 C-Atomen oder (vil) elne N.N-Dialkylcarbamoyloxy- 
gruppe, In der jeder der Alkylantefle 1-5 C-Atome aufweist, substituiert ist, (2) -(CH^CMCH^r- oder (3) eine 
Phenylengruppe ist 

8. Verfahren nach Anspruch 1 , worin das Produkt eine Verbindung der Formel (I) ist, worin A fur eine Athy- 
lengruppe stent 

9. Verfahren nach Anspruch 1 , worin das Produkt elne Verbindung der Formel (I) ist, worin X 1 und X 2 Sauer- 
stoff bedeuten. 

1 0. Verfahren nach Anspruch 1 , worin das Produkt eine Verbindung der Formel (I) ist, worin Y eine Ami- 
nogruppe, eine Dialkylaminogruppe, In der Jeder der Alkylanteile 1-5 C-Antefle aufweist elne Phenylamino- 
gruppe, eine Phenylalkylaminogruppe, in der der Alkylanteii 1-5 C-Atome aufweist, eine 
Alkoxycarbonylaminogruppe mit 1-5 C-Atomen, eine Alkyicarbonylaminogruppe mit 1-5 C-Atomen, eine Ben- 
zamldogruppe, eine N-Alkylureidogruppe, In der der Alkylanteii 1-5 C-Atome aufweist eine W-Phenylureido- 
gruppe, eine Dialkylamlnoithyloxyrarbonylamihogroppe, in der jeder der Alkylanteile 1-5 C-Atome aufweist 
eine Glycinamidogruppe, Phthallmldogruppe oder Morpholinogruppe Ist 

11. Verfahren nach Anspruch 1, worin das Produkt eine Verbindung der Formel (I) ist, worin A-Y elne a>- 
Pyridylalkyignjppe, in der der Alkylanteii 1-6 C-Atome aufweist eine o-Piperidyialkylgruppe, in der der Alkyl- 
anteii 1-6 C-Atome aufweist oder elne 4-Piperidylgnjppe Ist 

1 2. Verfahren nach Anspruch 1 , worin das Produkt eine Verbindung der Formel (I) ist worin Y fOr eine Ami- 
nogruppe steht 

13. Verfahren nach Anspruch 1, worin das Salz ein pharmazeutisch vertragliches Siureadditionssalz ist 

14. Verfahren nach Anspruch 1 , worin das Produkt 1-Amino-2-bls(n-butytcarbanrK>yto^ 
oder ein pharmazeutisch vertragliches Siureadditionssalz desselben ist 

1 5. Verfahren nach Anspruch 1 , worin das Produkt 1 -AmIno-2-bls(n-butylcart>amoyloxyfithyl)-amlno§than- 
dihydrochlorid ist 

1 6. Verfahren nach Anspruch 1 , worin das Produkt 1 nAmino-3-bis(n-butylcarbamoyloxyathyl)-aminopropan 
oder ein pharmazeutisch vertragliches Siureadditionssalz desselben ist 

17. Verfahren nach Anspruch 1, worin das Produkt N,r4-bis(n-ButylcarbamoyIoxy§thyl)-2-(4-chIorphe- 
nyl)ithylendiamin oder ein pharmazeutisch vertragliches Siureadditionssalz desselben ist 

18. Verfahren nach Anspruch 1, worin das Produkt N,N-bis(n-Butylcarbamoyloxy§thyl>-2-<4-fluorphe- . 
ny1)athyiendiamin od r ein pharmazeutisch vertragliches Siureadditionssalz desselben ist 

19. Verfahren nach Anspruch 1, worin das Produkt 1-Amino-2-bis(n-butyicarbamoyloxyathyl)-amIno-1- 
phenylathan oder ein pharmazeutisch vertragliches Siureadditionssalz desselben 1st 
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